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NOTATION 

Life  Symbols. 
As  Revised  October  11th,  1911. 

Eesolved,  that  in  the  presentation  of  papers  the  symbols  of  the 
Text-Book  of  the  Institute  of  Actuaries,  with  the  additions  noted 
below,  be  followed  when  convenient,  and  that,  in  any  event,  the 
use  of  fiuch  symbols  in  other  senses  be  avoided ;  all  letters  used  as 
symbols  to  be  printed  in  italics  except  "a"  when  used  to  denote 
an  annuity  of  1  first  payment  immediate,  i.  e.  (1-f-^)^  that 
JTj,  and  Sx  ^^  used  in  accordance  with  the  practice  of  the  Institute 
of  Actuaries,  i.  e., 

Additional  symbols 


^-  n  ^  •^        ^- 


Disability  Symbols. 
As  Adopted  May  16th,  1912. 

laa  __  |.j^g  number  of  active  lives  at  age  x. 
I'J  =the  number  of  invalid  lives  at  age  x, 

then  IT  +  i'J  =  h- 

l^,  =the  survivors  at  age  a:  in  a  mortality  table  based  on 
invalid  lives  (not  to  be  confused  with  I"  amongst 
whom  there  are  additions  each  year  from  those  just 
disabled). 

ix 


d'"=the  number  dying  as  active  lives  between  ages  x  and 

x-\-l. 
d'J  =  the  number  dying  as  invalid  lives  between  ages  x  and 

x  +  1. 
i    =the  number  of  active  lives  becoming  invalid  between 

ages  X  and  a;  -|-  1. 
^»  =tlie  probability  of  an  active  life  aged  x  being  alive  one 

year  hence,  whether  then  active  or  invalid. 
q^  =  the  probability  of  an  active  life  aged  x  dying  within  a 

year,  whether  still  active  or  after  becoming  invalid, 

then  pl  +  qZ=  1. 

p*  =  the  probability  of  an  invalid  life  aged  x  being  alive  one 

year  hence. 
<^*  =  the  probability  of  an  invalid  life  aged  x  dying  within  a 

year, 

then  p*  +i5*  =  1. 

p^=  the  probability  of  an  active  life  aged  x  being  alive  and 
active  one  year  hence. 

pl*  =  the  probability  of  an  active  life  aged  x  being  alive  but 
invalid  one  year  hence. 

g^"  =  the  probability  of  an  active  life  aged  x  dying  while 
still  active  within  a  year. 

ql*  =  the  probability  of  an  active  life  aged  x  becoming  invalid 
and  dying  within  a  year. 

r^  =the  probability  of  an  active  life  aged  x  becoming  in- 
valid within  a  year, 

then  pT  +pf  =  p:;  qT  +  q7  =  q:;   pi  +  qf  =  r/,  pT  +  qT 

=  1  -  ^;  K" + p"l  +  ?r  +  q":  =  1. 

r^  =  the  absolute  annual  rate  of  invalidity, 

,  i^  r 

then  r    = 


X  X 

X  X 

al*  =  value  of  an  annuity  payable  at  the  end  of  each  year 

X 


«|^x<| 


provided  an  active  life  now  aged  x  is  then  alive  but 

invalid. 

a"   =  value  of  an  annuity-due  on  an  active  life  payable 
during  survival,  active  or  invalid. 

a^"*  =  value  of  an  annuity-due  on  an  active  life  payable 
during  activity. 

a*   =  value  of  an  annuity-due  on  an  invalid  life. 
"JJH)  1=  value  of  a  deferred  temporary  annuity  payable  at  the 
beginning  of  each  of  t  years  deferred  n  years,  pro- 
vided the  disability  occur  during  the  n  years. 

:~l  =  value  of  an  annuity-due  on  an  active  life  for  n  years  or 
for  y  —  X  years,  whichever  is  the  shorter,  during 
activity. 


; 
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TRANSACTIONS 

MAY  i8th  and  19TH,  1916. 


Address  of  the  President— James  M.  Craig. 
State  or  Social  Insurance. 

Two  years  ago  I  took  occasion  to  say : 

"Another  question  which  the  Actuary  may  have  up  for  solution 
in  the  future,  is  the  competition  of  the  state  in  the  business  of  in- 
surance. Already,  in  Massachusetts,  the  state  defrays,  by  an  an- 
nual appropriation,  a  portion  of  the  expenses  of  savings  banks  in 
the  transaction  of  life  insurance,  and  in  Wisconsin  the  state  itself 
through  the  Insurance  Department  actually  receives  applications 
and  issues  policies  of  life  insurance.  These  two  instances  cannot 
be  said  at  the  present  time  to  offer  any  rivalry  to  life  insurance 
companies,  but  they  may  be  taken  as  indications  of  changes  that 
may  create  actual  rivalry." 

Since  that  time  some  things  have  developed.  The  Wisconsin 
idea  has  received  a  quietus  through  the  report  of  the  actuary  of 
the  department,  who  found  the  fund  insolvent.  In  Massachusetts 
the  sponsors  for  the  savings  bank  scheme  of  insurance  made  such 
an  impression  last  year  upon  the  governor  of  the  state  as  to  cause 
him  to  communicate  with  the  legislature  in  the  following  language : 

"  The  savings  bank  insurance  law  of  1907  has  now  passed  the 
experimental  stage  in  operation  and  has  amply  demonstrated  the 
wisdom  of  its  enactment.  There  are  now  more  than  9,500  policies 
in  force,  representing  more  than  $3,600,000  of  insurance. 

"  The  average  yearly  net  cost  of  a  monthly  premium  policy 
which  has  been  in  force  in  the  Whitman  Savings  Bank  since  the 
inauguration  of  the  system  is  35  per  cent,  less  than  similar  insur- 
1  1 


2  PRESIDENTIAL   ADDEESS. 

ance  taken  from  a  private  company  on  the  weekly  premium  plan. 
In  other  words,  it  has  been  made  possible  for  a  wage-earner  be- 
ginning at  age  twenty-one  to  purchase  $200  insurance  from  our 
savings  banks  at  an  average  net  cost  of  6  cents  a  week,  whereas 
the  same  amount  of  insurance  in  the  industrial  companies  would 
have  cost  9^  cents  net. 

"This  is  a  matter  of  great  and  far-reaching  significance  to  our 
wage-earning  population,  ,and  I  urge  upon  every  employer  of  labor  the 
importance  of  bringing  to  his  employees  a  knowledge  of  the  oppor- 
tunities offered  under  this  Massachusetts  plan.  Therefore,  I  rec- 
ommend an  increase  in  the  amount  of  the  appropriation  for  the 
savings  bank  insurance  department  in  order  that  a  thorough  and 
systematic  campaign  of  education  may  be  entered  upon,  under  the 
supervision  of  the  trustees  of  the  general  insurance  guaranty  fund, 
to  the  end  that  the  benefits  of  the  system  shall  be  extended  to  every 
man,  woman  and  child  in  the  commonwealth.  Hundreds  of  thou- 
sands of  our  people  do  not  know  of  the  existence  of  this  splendid  in- 
stitution. We  ought  to  advertise  its  existence  and  its  advantages, 
that  none  may  be  denied  the  privilege  of  enjoying  it  through  the 
ignorance  of  its  existence.  A  government  does  not  do  its  full  duty 
by  merely  enacting  beneficial  laws ;  it  must  see  that  the  knowledge 
of  these  laws  is  brought  home  to  its  people. 

"I  further  recommend  the  enactment  of  legislation  permitting 
each  savings  and  insurance  bank  to  issue  policies  of  insurance  in 
any  amount  up  to  but  not  exceeding  $1,000  on  any  one  life." 

The  legislature  increased  the  amount  which  a  savings  bank  could 
write  to  $1,000.  As  there  are  four  savings  banks  transacting  this 
form  of  business  a  person  can  secure  $4,000  insurance  through  the 
banks. 

A  bill  was  introduced  making  an  additional  appropriation  of 
$15,000  indicating  how  freely  the  public-spirited  citizens  who  per- 
sist in  advocating  this  scheme  which  seems  to  be  unable  to  survive 
without  being  "jointly  subsidized  by  state  and  individual"  are 
willing  to  spend  the  taxpayers'  money  for  the  employment  of  agents. 
This  amount  was  subsequently  reduced  as  shown  by  Chapter  168, 
Laws  of  1915 : 

"  The  sum  of  twenty-five  hundred  dollars  may  be  allowed  and 
paid  out  of  the  treasury  of  the  commonwealth  from  the  ordinary 
revenue,  to  be  expended  under  the  direction  of  the  trustees  of  the 
General  Insurance  Guaranty  Fund,  for  the  purpose  of  making 
known  to  those  in  need  of  industrial  insurance  the  advantages  of- 
fered by  the  life  insurance  departments  of  savings  banks;  the  said 
sum  to  be  in  addition  to  any  sums  appropriated  for  salaries,  office 
rent,  and  other  necessary  expenses  during  the  current  year." 


STATE    OR    SOCIAL   INSURANCE.  d 

The  other  sums  appropriated  amounted  to  $17,000.  Special  at- 
tention is  directed,  in  view  of  what  follows,  to  the  words  "for  the 
purpose  of  making  known  to  those  in  need  of  industrial  insurance 
the  advantages  offered  by  the  life  insurance  departments  of  savings 
banks."  It  may  be  noted  that  the  $17,000  appropriation  was  $7,000 
in  excess  of  the  appropriations  made  in  the  years  1907  and  1908. 
The  total  amount  appropriated  in  1916  was  $17,886. 

Mr.  Ernest  Eussell,  assistant  treasurer  of  the  Worcester  County 
Institution  for  Savings  of  Worcester,  Mass.,  made  a  very  careful 
investigation  during  the  early  part  of  1915  of  the  operation  of  sav- 
ings bank  life  insurance  in  Massachusetts  on  behalf  of  the  institu- 
tion with  which  he  is  connected.  In  his  report  we  find  the  fol- 
lowing : 

"  Savings  Bank  Life  Insurance,  thus  jointly  subsidized  by  state 
and  individual,  has  been  about  seven  years  in  operation.  It  was 
admittedly  designed  for  the  benefit  of  those  insuring  wage-earners 
who  previously  had  borne  the  burden  of  premiums  "loaded"  for 
agents'  commissions,  for  expenses  of  weekly,  house-to-house  pre- 
mium-collections, etc.  Even  if,  in  truth,  it  has  not  proven  to  be 
"low  cost  insurance"  (except  to  the  policyholder),  if,  actually  and 
in  impressive  numbers,  it  had  reached  and  benefited  the  low-waged 
worker,  the  contention  might  be  made  that  it  had  justified  a  rela- 
tively expensive  installation  as  well  as  the  establishment  of  a  prec- 
edent of  paternalism  far-reaching  in  its  future  importance  to  the 
state. 

"  But  the  evidence  secured  by  careful  inquiry  at  the  policy-issu- 
ing banks,  and  at  the  mills  and  factories  where  the  bulk  of  the  in- 
surance is  now  being  written,  shows  that,  in  a  large  percentage  of 
cases,  it  is  not  the  lowest-paid  worker  who  is  insuring,  but  the 
well-paid  worker,  his  superintendent,  his  foreman,  or  "second- 
hand," even  the  clerk  in  the  office  as  well.  Furthermore  they  are 
insuring  for  the  maximum  amount  and  frequently  in  two  or  more 
banks  at  the  same  time,  and  in  the  more  expensive  forms  of  insur- 
ance, i.  e.,  Twenty-year  Endowment  and  Twenty-payment  Life. 
Annual-premium  policies,  issued  between  ISTovember,  1914,  and 
May,  1915,  outnumber  the  industrial  or  monthly-premium  type  779 
to  140,  or  more  than  5  to  1. 

"  The  conclusion  is  pressed  upon  the  investigator  that  Savings 
Bank  Life  Insurance  is  not  being  offered  on  the  plane  of  its  con- 
ception and  advertisement,  nor  is  it  being  accepted  by  those  who 
most  would  profit  by  the  philanthropy  involved  in  the  present 
method  of  issuing  it." 

In  the  Market  World  and  Chronicle  of  February  27,  1913,  I 
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showed  that  while  the  savings  banks  were  advertising  extensively 
the  large  dividends  they  had  paid  and  were  paying  on  life  insurance 
contracts,  the  simple  fact  was  that  the  total  amount  of  dividends 
paid  and  payable  did  not  equal  the  total  state  appropriations.  As 
an  evidence  of  the  inconsistency  of  legislation  even  along  the  lines 
of  prohibiting  a  permanent  investment  in  the  capital  stock  of  a 
life  insurance  company,  your  attention  is  directed  to  Section  82  of 
the  Massachusetts  Insurance  Laws  which  provides  that  "  such  guar- 
anty capital  shall  be  redeemed  by  appropriation  of  net  surplus  for 
that  purpose,  whenever  the  net  surplus  is  twice  the  amount  of  said 
guaranty  capital."  The  inconsistency  consists  in  this:  when  pri- 
vate individuals  advance  money  for  the  formation  of  a  life  insur- 
ance company  the  law  requires  that  the  money  advanced  be  re- 
funded out  of  surplus  earnings,  while  if  the  state  advances  the 
money  there  is  no  provision  made  for  a  refund  of  such  advance  or 
advances  no  matter  how  large  the  surplus  may  be.  Ordinary  busi- 
ness probity  would  suggest,  first,  that  appropriations  should  cease 
when  no  longer  necessary,  and  second,  that  all  receipts  or  credits 
of  this  character  should  be  returned  before  any  dividends  are  paid 
to  policyholders. 

A  most  remarkable  address  was  made  a  few  weeks  ago  before 
the  International  Association  of  Industrial  Accident  Boards  and 
Commissions,  at  Columbus,  Ohio,  by  Dr.  Eoyal  Meeker,  the  United 
States  Commissioner  of  Labor  Statistics.  It  is  remarkable  because 
of  the  position  held  by  Dr.  Meeker  and  the  influence  which  flows 
therefrom.  The  whole  trend  of  Dr.  Meeker^s  address  is  directed 
against  the  transaction  of  insurance  by  private  companies  because 
of  the  alleged  high  cost,  and  in  favor  of  state  or  social  insurance 
because  of  its  relatively  low  cost,  and  in  an  attempt  to  prove  his 
position  he  says : 

"  The  inability  of  private  insurance  companies  to  provide  pro- 
tection economically  for  the  working  classes  drove  European  coun- 
tries to  state  action." 

Again, 

"The  experience  of  Europe  shows  that  what  competitive  busi- 
ness could  not  do,  co-operative  business  has  done;  when  private  in- 
surance failed,  social  insurance  succeeded;  where  the  efficiency  of 
big  business  was  insufficient,  the  efficiency  of  bigger  business  plus  the 
compulsion  of  state  authority  sufficed." 
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And  the  success  of  social  insurance  is  fully  explained  by  him  as 
follows : 

"  Germany,  for  example,  provides  compensation  .  .  .,  although 
the  benefits  paid  are  very  small  indeed." 

In  discussing  social  insurance  in  Great  Britain,  he  says: 

"  Again  the  benefits,  though  more  liberal  than  those  of  Germany, 
are  very  small — too  small  to  be  sufficient." 

The  logical  conclusion  here  is  that  when  benefits  are  very  small  in 
Germany  and  too  small  to  be  sufficient  in  England,  social  insur- 
ance has  succeeded.     This  indeed  is  a  wonderful  success. 

Under  the  caption  "  Public  versus  Private  Business,"  Dr.  Meeker, 
in  his  attempt  to  justify  public  undertakings,  criticizes  certain  pri- 
vate undertakings  and  makes  the  following  broad  statement: 

"  The  public  school  system,  the  post  office,  the  police,  the  public 
highways,  the  street  cleaning  departments,  water  supply,  sewage 
and  garbage  disposal  systems,  the  penal  system,  the  public  hos- 
pitals, the  public  health  departments,  and  many  other  things  are 
socialized  undertakings  carried  on  for  the  good  of  the  entire  com- 
munity, free  of  charge  or  at  cost." 

Dr.  Meeker  evidently  does  not  consider  where  his  taxes  go  when 
he  states  any  of  these  things  are  "  free  of  charge  "  ?  And  what  an 
illuminating  expression  is  "  or  at  cost " !  Everything  is  at  cost 
irrespective  of  value  received.  The  ever-increasing  taj^es  in  cities, 
states  and  the  general  government  do  not  specially  impress  the 
average  citizen  with  governmental  efficiency.  In  fact  Dr.  Meeker 
himself  is  an  important  witness  against  it.  The  agents  of  a  certain 
life  insurance  company  rendered  him  valuable  assistance  in  gather- 
ing data  on  unemployment,  and  in  addressing  the  representatives  of 
those  agents  no  later  than  January  of  this  year,  he  said : 

"  Now  gentlemen,  I  have  no  illusions  about  government  service ; 
sometimes  I  become  profoundly  discouraged  at  the  inefficiency  of 
our  government  service.     I  believe  if  I  had  an  organization  which 

was  based  more  nearly  on  that  of  the Insurance 

Company  I  could  do  more  work." 

Again, 

"  I  am  ashamed  to  make  the  confession  that  I,  the  Commissioner 
of  Labor  Statistics  of  the  United  States,  could  not  tell  what  the 
condition  of  unemployment  was  in  the  country.     I  was  not  in  posi- 
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tion  to  acquire  that  information.     It  was  the 

Insurance  Company  that  acquired  that  information  for  me." 

It  seems  passing  strange  that  Dr.  Meeker,  being  so  impressed 
with  the  inefficiency  of  governmental  service  in  that  department 
with  which  he  is  most  familiar,  should  exalt  it  as  he  has  done  in 
other  branches  with  which  he  is  not  in  such  close  personal  touch. 

The  attention  of  Dr.  Meeker  and  all  who  are  imbued  with  the 
panacea  of  social  insurance,  are  requested  to  read  the  1914  Eeport, 
Volume  1,  of  the  Departmental  Committee  on  Sickness  Benefit 
Claims  under  the  National  Insurance  Act — Great  Britain,  and  par- 
ticularly the  following  found  on  page  17  of  that  report: 

"  It  has  been  repeatedly  represented  to  us  that  the  intervention 
of  the  state  has  induced  insured  persons  to  look  upon  the  fund  as 
a  bottomless  purse.  Such  a  view  would  be  the  ruin  of  any  institu- 
tion in  which  it  was  prevalent,  and  the  privileges  and  advantages 
given  by  the  Act  cannot  be  secured  unless  those  on  whom  they  are 
conferred  will  do  their  fair  share  in  preserving  the  fund  upon  which 
all  depend." 
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Note  on  the  Mortality  Experience  of  the  Mutual 
Life  Insurance  Company  of  New  York. 

BY 

■WILLIAM    A.    HUTCHESON. 

I  feel  that  the  results  of  two  investigations  which  have  recently 
been  completed  of  the  mortality  experience  of  The  Mutual  Life  In- 
surance Company  of  New  York,  compared  with  the  M.  A.  expected, 
will  be  of  interest  to  the  members  of  the  Actuarial  Society.  The 
first  covers  the  policies  issued  in  the  United  States  and  Canada  in 
the  years  1885  to  1908,  exposed  to  policy  anniversaries  in  the  year 
1909,  and  the  second  covers  the  United  States  and  Canadian  issues 
of  1907  to  1913  inclusive,  exposed  to  the  policy  anniversaries  in  the 
year  1914. 

It  will  be  seen  that  both  investigations  include  the  issues  of  1907 
and  1908.  The  reason  why  the  first  investigation  included  the  1907 
and  1908  issues  was  that  it  covered  the  same  period  as  that  covered 
by  the  M.  A.  experience.  The  second  investigation  commenced  with 
the  issues  of  1907,  because  that  was  the  year  when  the  Company 
commenced  to  issue  only  annual  dividend  policies. 

The  data  covered  all  policies  issued  in  the  United  States  and 
in  Canada,  but  not  elsewhere,  and  the  investigation  ceased  on  all  oc- 
casions when  the  policy  either  became  paid-up  for  a  smaller  amount, 
or  when  it  was  continued  under  any  term  extension  option.  The 
experience  under  the  paid-up  and  extended  insurance  options  has 
not  been  investigated. 

The  Mutual  Life's  Contribution  to  the  M.  A.  Mortality 

Table. 

On  page  88  of  Vol.  I  of  the  Medico-Actuarial  Mortality  Investi- 
gation, a  statement  appears  giving  the  number  of  entrants,  the  num- 
ber of  exposures  and  the  deaths  for  the  three  eight-year  periods, 
1885  to  1892,  1893  to  1900  and  1901  to  1908.  Table  A  hereunder, 
gives  in  the  first  line  the  total  for  the  24  years  taken  from  page  88 
of  "Vol.  I,  and  in  the  second  line  are  given  the  corresponding  num- 
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bers  for  the  Mutual  Life's  policies,  which  were  included  in  the  data 
used  in  ascertaining  the  M.  A.  Table.  Line  3  gives  the  percentage 
of  the  total  M.  A.  experience,  which  came  from  the  Mutual  Life. 
It  will  be  seen  that  the  Mutual  Life  contributed  about  13  per  cent, 
of  the  data  going  to  make  up  the  M.  A.  Table : 

TABLE  A. 
Yeaks  of  Issue — 1885  to  1908 — ExposxmES  to  1909. 


Experience. 

Number  ot 
Entrants. 

Total  Exposures. 

Deaths. 

(1)  Total  M.A 

500,375 

61,642 

12.32% 

2,814,176 

359,255 

12.77% 

20,222 

2,737 
13.54% 

(2)  Mutual      Life's      included 
therein 

(3)  Ratio  (2)  to  (1) 

In  addition  to  the  data  given  regarding  the  issues  of  January 
and  July  of  the  odd  and  even  years  respectively  (see  page  87  of  Vol. 
I),  the  Mutual  also  furnished  statistics  regarding  over  53,000 
entrants  in  June  and  December  of  the  years  1885  to  1900  both  in- 
clusive, which,  I  understand,  were  used  by  the  Medico-Actuarial 
Committee  in  verifying  the  table  obtained  from  the  January  and 
July  issues  for  all  the  companies. 

The  Mutual  Life's  Mortality  Experience. 

Issues  of  1885  to  1908 — Exposed  to  1909. 
It  will  be  seen  from  Tables  B  and  G  that  the  Mutual  Life's  mor- 
tality experience  for  the  same  period  as  that  covered  by  the  M.  A. 
Table,  was  exactly  100  per  cent,  by  policies  of  the  expected  by  the 
M.  A.  Table. 


Issues  of  1885  to  1908 — Improvement  in  Mortality. 

Table  G  has  been  drawn  up  in  the  same  form  as  the  table  on  page 
92  of  Vol.  I,  which  divided  the  issues  into  those  of  three  eight-year 
periods,  1885  to  1892,  1893  to  1900  and  1901  to  1908.  Table  G 
gives  the  exposures  and  the  actual  and  expected  deaths  by  amounts 
as  well  as  by  policies.  Table  B  gives  the  ratios  contained  on  page 
92,  and  those  in  Table  G  for  policies  arranged  in  parallel  columns 
for  ease  in  comparison. 
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TABLE  B. 

Comparison  of  Actual  with  Expected  Deaths. 
By  Policy  Years. 


Policy  yeara. 

Ratio. 

M.  A.  Experience.             |          Mutiial  Life  Experience. 

Issues  of  1885  to  1892— Exposed  to  1909. 

1 

113% 
110 
104 
105 
99 

101.2% 

104.1 

105.1 

104.8 

102.5 

2-5 

6-10 

11-15 

16-24 

Total 

105% 

103.9% 

Issues  of  1893  to  1900— Exposed  to  1909. 

1 

110% 
102 

99 
100 

98 

99.2% 
102.5 

99.7 
101.3 

91.4 

2-5 

6-10 

11-15 

16 

Total 

101% 

100.8% 

Issues  op  1901  to  1908— Exposed  to  1909. 

1 

91% 

94 

88 

93.1% 

93.0 

90.2 

2-5 

6-8 

Total 1                   93% 

92.5% 

Issues  of  1885  to  1908— Exposed  to  1909. 

1 

99.9% 
100. 

99.1 
102.9 

98.7 

96.8% 

99.1 
100.2 
103.3 
102.1 

2-5 

6-10 

11-15 

16-24 

Total 

100.1% 

100.2% 

It  will  be  seen  that  the  improvement  in  the  three  eight-year 
periods  shown  in  the  total  M,  A.  data  was  also  shown  in  the  Mutual 
Life's  data  included  in  the  total  experience. 

Table  0  shows  that  the  Mutual's  experience  covered  899,921  en- 
trants in  the  24  years'  issues,  1885  to  1908,  included  in  the  investi- 
gation, and  it  further  shows  that  the  actual  deaths  were  100.2  per 
cent,  of  those  expected  by  the  M.  A.  Table.  The  total  number  of 
entrants  in  the  M.  A.  experience  was  500,375  against  899,921  in 
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Table  0,  The  exposures  in  the  M.  A.  experience  were  2,814,176 
against  5,371,281  in  Table  0,  and  the  deaths  were  20,222  in  the 
M.  A.  experience  as  against  40,318  in  Table  G. 

Tables  B  and  G  compare  the  actual  with  the  expected  deaths  for 
the  three  eight-year  periods  arranged  by  policy  years  and  Tables  G 
and  //  make  similar  comparisons,  arranged  according  to  ages  of 
entry. 


TABLE  C. 

COMPABISON   OF   ACTtTAL    WITH    EXPECTED   DEATHS. 

By  Ages  at  Issue. 


Ages  at  Issue. 

Katlo. 

M.  A.  Experience. 

Mutual  Lite  Experience. 

Issues  op  1885  to  1892— Exposed  to  1909. 

15-29 

107% 
107 
104 
103 
91 

107.4% 

106.1 

104.6 

97.7 

91.4 

30-39  

40-49 

50-59  

60  and  over 

Total 

105% 

103.9% 

Issues  op  1893  to  1900— Exposed  to  1909, 

15-29 

102% 
102 
100 
100 
98 

99.4% 
105.0 
100.8 
100.8 

90.6 

30-39 

40-49 

50-59  

60  and  over 

Total 

101% 

100.8% 

Issues  op  1901  to  1908— Exposed  to  1909. 

1.5-29 

91% 

90 

96 

96 

93 

93.4% 

90.1 

94.9 

94.4 

84.3 

30-39 

40-49 

50-59 

60  and  over 

Total 

93% 

92.5% 

Issues  op  1885  to  1908— Exposed  to  1909. 

15-29 

99.8% 
100.6 
100.6 
100.0 

94.4 

100.2% 

102.4 

101.3 

98.2 

89.6 

30-39 

40-49 

50-59 

60  and  over 

Total 

100.1% 

100.2% 
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Issues  of  1907  to  1913 — Exposed  to  1914. 

Table  I,  which  is  appended  hereto,  gives  results  for  the  issues  of 
this  period  summarized  in  the  same  manner  as  those  in  Tables  G 
and  H.  Table  D  gives  the  ratio  of  the  actual  to  the  expected  deaths 
by  the  M.  A.  Table  for  the  same  issues,  and  it  gives  these  ratios  both 
for  policies  and  for  amounts.  It  will  be  seen  that  the  ratio  of  the 
actual  to  the  expected  deaths  by  the  M.  A.  Table  was  71  per  cent, 
by  policies  and  72.3  per  cent,  by  amounts.  The  first  year  deaths 
by  policies  were  61  per  cent.,  and  by  amounts  73  per  cent.,  of  those 
expected  by  the  M.  A.  Table.  The  progressive  improvement  shown 
for  the  issues  of  the  three  eight-year  periods  covered  in  Table  B 
(103.9  per  cent.,  100.8  per  cent,  and  92.5  per  cent.,  respectively) 
is  continued  for  the  issues  of  the  period  1907  to  1913,  where  the 
ratio  is  only  71  per  cent.,  although  the  average  exposure  is  much 
shorter. 

TABLE  D. 

COMPAEISON    OF    ACTUAL    WITH    EXPECTED    DEATHS. 

Issues  of  1907  to  1913 — Exposed  to  1914. 


Policy  Years. 

Ratio. 

By  Policies. 

By  Amounts. 

By  Policy  Years. 

1       

60.8% 

73.1 

91.3 

72.0% 

70.4 

94.8 

2-5       

6-7           

Total 

71.0% 

72.3% 

By  Ages  at  Issue. 

Ages  at  Issue. 

Ratio. 

By  Policies. 

By  Amounts. 

15-29 

30-39 

68.4% 

69.3 

72.9 

77.4 

66.2 

68.4% 

78.7 

67.2 

79.2 

60.5 

40-49 

50-59 

60  and  over 

Total 

71.0% 

72.3% 

Benefit  of  Selection. 

The  following  Table  E  shows  in  the  second  column  the  ratio  of  the 
actual  deaths  to  the  expected  deaths  by  the  M.  A.  Table  for  the 
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three  eight-year  periods  covered  in  the  first  investigation,  and  for 
the  seven-year  period  covered  in  the  second  investigation.  In  the 
third  cohimn,  the  ratios  of  the  actual  to  the  expected  deaths  for 
the  second  to  fifth  policy  years  are  given,  and  in  the  fourth  column 
the  ratios  of  the  actual  to  the  expected  deaths  for  the  next  few  years 
are  given : 

TABLE  E. 
Eatio  op  Actual  to  Expected  Deaths  by  M.  A.  Table. 


(1) 

Issues  of 

Policy  Years. 

(2) 

Ist. 

(3) 
2d  to  5th. 

(4) 
6th  to  10th. 

1885  to  1892 
1893  to  1900 
1901  to  1908 
1907  to  1913 

101.2% 
99.2 
93.1 
60.8 

104.1% 
102.5 

93.0 

73.1 

105.1% 

99.7 
*90.2 
t91.3 

*  6th  to  8th  policy  years, 
f  6th  and  7th  policy  years. 

One  of  the  matters  which  troubled  the  committee  in  charge  of  the 
medico-actuarial  investigation  was  the  fact  that  the  M.  A.  Table 
showed  very  little  benefit  of  selection  after  the  first  year  for  ages 
under  50  (see  page  87  of  Vol.  I) .  The  figures  given  above  in  Table 
E  for  the  1st,  2d  to  5th,  and  6th  and  7th  policy  years  for  the  1907 
to  1913  issues,  seem  much  more  like  what  one  would  have  expected. 


The  M.  a.  Table  and  the  Proposed  New  Table. 

From  the  above  tables  it  is  apparent  that  the  M.  A.  Table  very 
correctly  indicates  the  rate  of  mortality  which  the  Mutual  Life 
experienced  in  the  issues  of  1885  to  1908  inclusive — not  only  for 
the  first  policy  year  but  for  subsequent  policy  years.  On  the  other 
hand,  the  issues  of  1907  to  1913  inclusive  have  shown  a  considerable 
improvement  in  mortality  during  the  early  policy  years.  Table  F 
following  shows  the  actual  and  the  expected  deaths  for  each  of  the 
seven  years  and  this  table  would  seem  to  indicate  that  in  future  we 
may  look  for  a  considerably  greater  benefit  from  selection  in  the 
early  policy  years  than  that  shown  by  the  M.  A.  table,  some  such 
benefit  perhaps  as  is  assumed  in  the  select  and  ultimate  method  of 
valuation. 
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TABLE  F. 

Issues  of  1907  to  1913 — Exposed  to  1914. 

Batio  of  Actual  to  Expected  Deaths  by  M.  A.  Table. 


Policy  Years. 

Exposures. 

Actual  Deaths. 

Expected  Deaths. 

Eatlo. 

1 

258,230 

709 

1165.82 

60.8% 

2 

170,254 

719 

1046.93 

68.7 

3 

122,210 

618 

806.13 

76.7 

4 

83,120 

437 

584.95 

74.7 

5 

52,643 

294 

392.74 

74.9 

6 

27,353 

197 

216.60 

91.0 

7 

8,909 

67 

72.62 

92.3 

Total 

722,719 

3,041 

4285.79 

71.0% 
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TABLE  G. 
COMPABISON   OF   ACTUAIi   WITH    EXPECTED   DEATHS. 

By  M.  A.  Table  (Select). 
Summary  hy  Policy  Years,  All  Ages  Combined. 


Policy 

Years. 

On  Policies. 

On  Amounts. 

Exposures. 

Deaths. 

Ratio. 

Death-Claims. 

Ratio. 

Actual. 

Expected. 

Exposures. 

Actual. 

Expected. 

Issues  of  1885-1892— Exposed  to  1909. 

1 

2-5 

6-10 

11-15 

16-24 

175.121 
492,971 
450,712 
370,093 
279,316 

805 

3,377 
3,922 
4,134 
4,214 

795.56 
3,244.92 
3,732.38 
3,946.48 
4,112.72 

101.2 
104.1 
105.1 
104.8 
102.5 

$565,034,800 
1,594,759,700 
1,438,807,700 
1,166,859,500 
882,905,600 

$2,974,300     $2,789,012 
12,477,600     11,650,414 
15,090,100     13,678,483 
15,593,200     14,544,410 
16,867,700     15,302,065 

106.6 
107.1 
110.3 
114.1 
110.2 

Total 

1,768,213 

16,452 

15,832.06 

103.9 

5,648,367,300   64,002,900  !  57,964,384 

110.4 

Issues  of  1893-1900— Exposed  to  1909. 

1 

2-5 

6-10 

11-15 

16 

305,819 
758,317 
731,030 
282,734 
11,703 

1,384 
5.175 
6,038 
2,915 
127 

1,395.57 
5,049.69 
6,054.69 
2,876.88 
138.94 

99.2 
102.5 

99.7 
101.3 

91.4 

887,031,800 
2,108,420,900 
2,004,178,100 

798,766,700 
33,549,300 

3,943,800 

17,830,900 

20,382,300 

10,809,500 

516,500 

4,499,817 
16,083,193 
19,824,445 

9,937,477 
489,153 

87.6 
110.9 
102.8 
108.8 
105.6 

Total 

2,089.603 

15,639 

15,515.77 

100.8 

5,831,946,800 

53,483,000 

50,834,085 

105.2 

Issues  op  1901-1908— Exposed  to  1909. 

1 

2-5 

6-8 

418,981 
878,297 
216,187 

1,701 
5,097 
1,429 

1,827.28 
5,478.69 
1,583.88 

93.1 
93.0 
90.2 

955,798,050 

1,888,096,600 

477,802,700 

4,586,400 

13,361,800 

3,563,000 

4,749,700 

13,479,466 

4,071,012 

96.6 
99.1 

87.5 

Total 

1,513,465 

8,227 

8,889.85 

92.5 

3,321,697,350 

21,511,200 

22,300,178 

96.5 

Issues  of  1885-1908— Exposed  to  1909. 

1 

2-5 

&-10 

11-15 

16-24 

899,921 

2,129,585 

1,397,929 

652,827 

291,019 

3.890    4,018.40 

13,649  13,773.30 

11,389  11,370.95 

7,049     6,823.35 

4,341     4,251.65 

96.8 

99.1 

100.2 

103.3 

102.1 

2,407,864,650 
5,591,277,200 
3,920,788,500 
1,965,626,200 
916,454,900 

11,504,500 
43,670,300 
39,035,400 
27,402,700 
17,384,200 

12,038,529 
41,213,073 
37,573,940 
24,481,887 
15,791,218 

95.6 
106.0 
103.9 
111.9 
110.1 

Total 

5,371,281 

40,318 

40,237.65 

100.2 

14,802,011,450138,997,100 

131,098,647 

106.0 
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TABLE  H. 

CoMPABisON  OP  Actual  with  Expected  Deaths. 

By  M.  A.  Table  (Select). 

Summary  by  Ages,  All  Policy  Years  Combined. 


Ages  at 
Entry. 

On  Policies. 

On  Amounts. 

Exposures. 

Deaths. 

Katlo. 

Exposures. 

Death-Claims. 

Ratio. 

Actual. 

Expected. 

Actual. 

Expected. 

Issues  op  1885-1892— Exposed  to  1909. 

15-29 
30-39 
40-49 
50-59 
60  and 
over 

634,323 

716,844 
315,983 

87,847 

13,216 

3,471 
5,399 
4,390 
2,479 

713 

3,233.01 
5,086.79 
4,195.21 
2,537.07 

779.99 

107.4 

106.1 

104.6 

97.7 

91.4 

$1,586,873,500 

2,271,966,800 

1,309,673,800 

414,318,700 

65,534,500 

$9,405,600 
19,150,600 
19,729,900 
12,149,200 

3,567,600 

$8,114,992 
16,271,124 
17,641,028 
12,033,637 

3,903,603 

115.9 

117.7 
111.8 
101.0 

91.4 

Total 

1,768,213 

16,452 

15,832.07 

103.9 

5,648,367,300 

64,002,900 

57,964,384 

110.4 

Issues  of  1893-1900— Exposed  to  1909. 

15-29 
30-39 
40-49 
50-59 
60  and 
over 

828,394 
761,406 
364,624 
113,643 

21,536 

3,850 
4,629 
3,695 

2,482 

983 

3,872.11 
4,409.06 
3,666.70 
2,481.69 

1,086.20 

99.4 
105.0 
100.8 
100.0 

90.5 

1,658,066,100 

2,185,489,000 

1,372,464,600 

516,183,400 

99,743,700 

7,698,200 
14,092,800 
15,002,600 
12,294,100 

4,395,300 

7,751,756 
12,759,623 
13,933,858 
11,288,334 

5,100,514 

99.3 
110.5 
107.7 
108.9 

86.2 

Total 

2,089,603  15,639 

15,515.76 

100.8 

5,831,946,800    53,483,000 

50,834,085  1 105.2 

Issues  of  1901-1908— Exposed  to  1909.                                        | 

15-29 
30-39 
40-49 
50-59 
60  and 
over 

685,316 

509,416 

235,768 

70,800 

12,165 

2,766 
2,263 
1,715 
1,089 

394 

2,961.55 
2,511.69 
1,807.95 
1,141.37 

467.28 

93.4 
90.1 
94.9 
95.4 

84.3 

1,084,247,925 

1,154,838,100 

770,904,425 

264,439,625 

47,267,275 

4,472,700 
5,146,400 
5,749,200 
4,879,800 

1,263,100 

4,695,519 
5,704,335 
5,910,782 
4,195,135 

1,794,407 

95.3 

90.2 

97.3 

116.3 

70.4 

Total 

1,513,465 

8,227 

8,889.84 

92.5 

3,321,697,350 

21,511,200 

22,300,178 

96.5 

Issues  of  1885-1908— Exposed  to  1909. 

15-29 
30-39 
40-49 
50-59 
60  and 
over 

2,148,033 

1,987,666 

916,375 

272,290 

46,917 

10,087 

12,291 

9,800 

6,050 

2,090 

10,066.66 

12,007.55 

9,669.86 

6,160.12 

2,333.47 

100.2 

102.4 

101.3 

98.2 

89.6 

4,329,187,525 
5,612,293,900 
3,453,042,825 
1,194,941,725 

212,545,475 

21,576,500 
38,389,800 
40,481,700 
29,323,100 

9,226,000 

20,562,267 
34,735,082 
37,485,668 
27,517,106 

10,798,524 

104.9 
110.5 
108.0 
108.6 

85.4 

Total 

5,371,281 

40,318 

40,237.66 

100.2 

14,802,011,450 

138,997,100 

131,098,647 

106.0 
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TABLE  I. 

COMPABISON    OF    ACTUAL    WITH   EXPECTED   DEATHS. 

By  M.  A.  Table  (Select). 
Iss^ies  of  1907-1913— Exposed  to  1914. 


On  Policies. 

On  Amounts. 

Exposures. 

Deaths. 

Ratio. 

Expostires. 

Death-Claims. 

Ratio. 

Actual.      Expected. 

Actual.        1      Expected. 

Policy 

Years. 

Summary  by  Policy  Years,  All  Ages  Combined. 

1 
2-5 
6-7 

258,230 

428,227 

36,262 

709 

2,068 
264 

1,165.82 

2,830.76 

289.22 

60.8 
73.1 
91.3 

$693,200,200 

1,151,538,800 

92,359,100 

$2,565,000 

6,179,600 

851,500 

$3,560,784 

8,810,158 

898,233 

72.0 

70.4 
94.8 

Total 

722,719 

3,041 

4,285.80 

71.0 

1,937,098,100 

9,596,100 

13,269,175 

72.3 

Ages 

at 
Entry. 

Summary  by  Ages,  All  Policy  Years  Combined. 

15-29 
30-39 
40-49 
50-59 
60  and 
over 

308,672 

228,267 

131,630 

46,627 

7,523 

878 
750 
695 
541 

177 

1,283.97 

1,082.20 

952.97 

699.34 

267.32 

68.4 
69.3 
72.9 

77.4 

66.2 

$543,950,550 
636,870,625 
518,136,600 
207,303,475 

30,836,850 

$1,551,500 
2,377,900 
2,540,600 
2,485,100 

641,000 

$2,267,121 
3,021,510 
3,781,290 
3,139,509 

1,059,745 

68.4 
78.7 
67.2 
79.2 

60.5 

Total 

722,719 

3,041 

4,285.80 

71.0 

1,937,098,100 

9,596,100 

13,269,175 

72.3 
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A  Practical  Rating  for  Overweights. 

BY 

A.  A.  WELCH. 

The  tables  in  Volume  II  of  the  Medico-Actuarial  Mortality  In- 
vestigation showing  the  influence  of  build  on  mortality  have  at- 
tracted wide  attention,  and  none  has  been  of  more  interest  to 
underwriters  than  those  which  give  the  relative  mortality  in  the 
so-called  overweight  classes.  In  spite  of  the  warning  given  in  the 
text  of  this  report  against  accepting  the  final  percentages  of  actual 
to  expected  deaths  in  the  various  classes  as  evidencing  the  mortality 
which  might  be  expected  in  the  future  in  any  completed  experience, 
tables  have  been  formed  for  use  in  underwriting  from  these  very 
percentages.  Underwriters  seem  to  have  paid  no  attention  to  the 
fact  that  in  these  tables  a  preponderance  of  exposures  in  the  early 
policy  years  has  resulted  in  a  total  relative  mortality  far  below  that 
which  a  completed  experience  would  show. 

On  page  14  of  Volume  II  of  the  Medico-Actuarial  Mortality  In- 
vestigation two  reasons  are  given  why  that  experience  was  confined 
to  ages  at  issue  and  policy  years  and  why  no  general  ultimate  table 
was  made  from  the  mortality  at  attained  ages,  the  principal  reason 
being  that  at  no  other  time  than  at  the  date  of  issue  of  the  contract 
can  the  weight  of  the  insured  be  known.  But  if  these  tables  are  to 
be  of  value  in  rating  overweight  risks  some  ultimate  table  must  be 
formed  from  the  exposures  at  attained  ages ;  for  since  in  the  experi- 
ence by  policy  years  seventy  per  cent,  of  the  exposures  is  confined 
to  the  first  ten  years  and  ninety  per  cent,  to  the  first  fifteen  years, 
no  approach  to  a  true  relative  mortality  in  a  completed  experience 
for  any  age  at  issue  can  be  obtained  from  these  tables  as  printed. 

To  form  this  ultimate  table  the  "  exposed  "  and  "  deaths  "  of  each 
"  attained  age  "  have  been  brought  together,  no  matter  what  the  year 
of  duration  might  be  (always  excepting  the  first  four  years,  which 
are  kept  separate  and  select),  on  all  risks  which  at  the  time  of  in- 
suring belonged  to  the  same  overweight  group.  This  ultimate 
table  is  confined  to  risks  of  medium  height,  those  from  5  feet  7 
inches  to  5  feet  10  inches,  and  represents  the  mortality  in  the  four 
2 


18  A   PRACTICAL   RATING   FOR   OVERWEIGHTS. 

overweight  groups — 15  to  20  pounds,  25  to  30  pounds,  35  to  45 
pounds,  and  50  to  60  pounds. 

The  "exposed"  and  "deaths"  of  each  age  group  in  Table  I  of 
Volume  II  have  been  classed  under  the  single  age  which  is  the 
equivalent  of  that  age  group,  as  described  on  pp.  90  and  91  of 
Volume  I,  in  the  following  manner :  The  various  age  groups  given 
in  the  table  at  the  top  of  page  91  have  been  considered  as  the  equiv- 
alent of  the  single  ages  described  in  that  table  (e,  g.,  age  group 
25-29  has  been  considered  as  single  age  27).  Age  groups  20- 
24,  45-49  and  50-53,  however,  have  mortality  rates  which  do  not 
correspond  to  any  integral  age,  but  by  comparing  the  mortality 
rates  of  these  age  groups  as  given  in  the  table  at  the  bottom  of  page 
90  with  the  mortality  rates  in  the  table  of  page  89,  I  have  felt  war- 
ranted in  assuming  single  age  22^,  46f  and  51^  as  the  equivalent 
of  these  three  age  groups  respectively.  The  "exposed"  and 
"deaths"  of  these  fractional  ages  were  divided  proportionately  be- 
tween the  ages  just  preceding  and  just  following  (e.  g.,  two-thirds 
of  the  "exposed"  and  "deaths"  of  the  fifth  insurance  year  under 
age  45-49  were  given  to  age  51  and  one-third  to  age  50). 

In  assuming  that  ,an  ultimate  table,  so  formed,  will  fairly  repre- 
sent the  mortality  in  a  certain  group  of  insurants  of  the  same  over- 
weight at  time  of  insuring,  I  have  not  overlooked  the  possibility 
that  an  overweight  at  the  time  of  examination  may  become  nearer 
the  normal  weight  as  he  grows  older,  or  the  reverse,  and  that  conse- 
quently our  ultimate  table  may  not  be  formed  from  a  homogeneous 
class.  Such  possibility,  with  the  resulting  possible  errors,  I  will 
leave  to  the  consideration  of  others;  but  even  if  it  shall  be  proved 
that  such  an  assumption  renders  these  ultimate  tables  valueless  from 
a  scientific  standpoint,  they  will  still  serve  to  call  attention  to  far 
greater  mistakes  that  are  today  being  made  by  an  unwarranted 
translation  of  the  actual  data  given  in  the  reports  of  the  Medico- 
Actuarial  Mortality  Investigation. 

The  unadjusted  mortality  rates  in  Table  A  were  graduated  by 
Spencer's  twenty-one  term  formula  and  the  adjusted  rates  were 
plotted  in  mortality  curves  in  connection  with  the  actual  and  the 
rated-up  rates  of  the  normal  Medico- Actuarial  table.  (No  attempt 
has  been  made  to  smooth  out  the  hooks  at  the  upper  ages  due  to  the 
paucity  of  numbers  considered.)  These  graduated  tables,  however, 
were  used  only  in  drawing  the  curves  and  it  is  the  ungraduated 
mortality  rates  appearing  in  Table  A  that  will  be  used  in  the  tables 
hereafter. 


TABLE  A. 

AcTUAi  Death  Eate  in  the  Designated  Overweight  Groups,  the  First 
Four  Policy  Years  being  Exclubed. 


Age. 

15  to  20  Lbs. 

25  to  30  Lbs. 

35  to  45  Lbs. 

50  to  60  Lbs. 

26 

.00664 

.01114 

.00000 

.00909 

27 

.00486 

.00791 

.00000 

.00485 

2S 

.00409 

.00233 

.00000 

.00277 

29 

.00533 

.00000 

.00000 

.00636 

30 

.00607 

.00495 

.00000 

.00545 

31 

.00450 

.00715 

.00340 

.00684 

32 

.00271 

.00411 

.00519 

.00498 

33 

.00222 

.00498 

.00556 

.00295 

34 

.00633 

.00533 

.01439 

.00520 

35 

.00280 

.00226 

.00542 

.01105 

36 

.00228 

.00699 

.00314 

.00610 

37 

.00514 

.00970 

.00670 

.00577 

38 

.00339 

.00475 

.00735 

.00774 

39 

.00577 

.00294 

.00828 

.00582 

40 

.00379 

.00954 

.00544 

.00809 

41 

.00538 

.00724 

.00619 

.00736 

42 

.00654 

.01427 

.00618 

.00794 

43 

.00547 

.00910 

.01115 

.00838 

44 

.00822 

.00535 

.00917 

.01103 

45 

.00818 

.01472 

.01351 

.01345 

46 

.00972 

.00993 

.00781 

.00976 

47 

.00929 

.00778 

.01414 

.01388 

48 

.00476 

.01054 

.01559 

.01605 

49 

.01219 

.01099 

.01598 

.01790 

50 

.01122 

.01712 

.01559 

.02060 

51 

.01587 

.01336 

.01835 

.01816 

52 

.01875 

.01311 

.01574 

.02537 

53 

.02000 

.01994 

.01710 

.02568 

54 

.01505 

.01758 

.02238 

.03089 

55 

,01276 

.02353 

.02171 

.03078 

56 

.01505 

.01994 

.02521 

.03106 

57 

.02125 

.02384 

.02824 

.02986 

58 

.02501 

.01852 

.02825 

.03709 

59 

.02256 

.02866 

.03416 

.03557 

60 

.01993 

.02806 

.03541 

.04413 

61 

.03256 

.02475 

.03724 

.04233 

62 

.04529 

.04596 

.03405 

.05778 

63 

.04502 

.04019 

.04220 

.06153 

64 

.03796 

.03707 

.04706 

.06223 

65 

.03385 

.03025 

.06449 

.06779 

66 

.04848 

.06598 

.05038 

.04515 

67 

.04088 

.07103 

.05773 

.05688 

68 

.02896 

.05128 

.08119 

.04882 

69 

.08448 

.05389 

.06830 

.06970 

70 

.09604 

.03968 

.10174 

.09322 

71 

.08654 

.09677 

.08263 

.13095 

72 

.06757 

.02632 

.10286 

.11475 

73 

.16000 

.11765 

.10526 

.06522 

74 

.00000 

.03509 

.09341 

.11594 

75 

.00000 

.00000 

.07031 

.04545 

76 

.00000 

.11765 

.05000 

.00000 

77 

.00000 

.00000 

.12500 

.14286 

78 

.60000 

.16667 

.26087 

.00000 

79 

.00000 

.16667 

.09091 

.00000 

80 

.00000 

.33333 

.50000 

81 

.33333 

.50000 

.00000 

82 

.00000 

1.00000 

20 
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Table  of  Mortality  Curves. 
Graph  1. 
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These  graphs  would  seem  to  indicate  that  with  slight  deviations 
the  mortality  curve  of  each  overweight  group  practically  coincides 
(except  at  its  extremes)  with  that  of  the  normal  Medico- Actuarial 
table  advanced  a  certain  number  of  years. 

To  prove  the  correctness  of  this  assumption  a  table  of  "  exposed  " 
was  formed  for  each  overweight  group,  in  which  the  lapse  ratio  as 
sumed  was  20  per  cent,  for  the  first  year,  10  per  cent,  for  the  second 
year,  and  thereafter  a  rate  decreasing  annually  1  per  cent,  from  the 
preceding  year  until  the  eleventh,  when  it  becomes  a  uniform  rate 
of  1  per  cent. ;  and  in  which  the  death  rate  assumed  was  the  actual 
qx  found  in  Table  A  described  above,  except  for  the  first  four  years, 
where  the  actual  figures  given  in  Table  I  of  Volume  II  of  the 
Medico- Actuarial  Mortality  Investigation  for  the  corresponding  age 
group  were  used.  We  have  purposely  assumed  a  high  lapse  rate  in 
order  to  take  full  credit  for  the  selection.  The  final  results  would 
vary  little  no  matter  what  rate  of  lapse  might  be  assumed. 

In  order  that  there  might  be  but  one  ultimate  table  of  "  exposed  " 
for  each  weight  group  after  the  first  ten  years  these  tables  were 
worked  backwards  from  age  70,  at  which  age  the  existing  were 
assumed  to  be  100,  the  existing  at  previous  ages  being  found  by  use 
of  the  formula  .99(1  —  qx)Ex'=Ex+r.  In  computing  the  existing 
during  the  first  ten  years  of  exposure  the  .99  in  the  above  equation 
was  changed  to  conform  to  the  lapse  ratio  already  described,  and 
during  the  first  four  years  a  qx  was  used  which  was  derived  from 
the  "exposures"  and  "deaths"  for  the  corresponding  age  group 
in  Table  I,  Volume  II. 

On  such  tables  of  exposure  have  been  computed  (1)  the  deaths 
which  might  be  expected  from  the  actual  overweight  mortality  re- 
corded in  Table  A  (with  select  rates  for  the  first  four  years),  (2) 
the  deaths  to  be  expected  from  the  normal  Medico-Actuarial  table, 
select  and  ultimate,  and  (3)  the  deaths  to  be  expected  by  the  normal 
Medico- Actuarial  table,  select  and  ultimate,  rated  up  a  certain  num- 
ber of  years. 

Table  B  which  follows  shows  these  deaths  for  the  35  to  45  pound 
overweight  group  and  for  age  at  entry  32. 

Such  tables  were  made  for  each  weight  group  considered  and  for 
ages  at  entry  32,  42  and  55,  but  in  order  that  this  paper  may  not  be 
weighted  with  twelve  such  tables,  I  have  given  but  one  sample  table 
and  have  brought  together  only  the  resulting  percentages  of  all  the 
others  in  the  following  tables  for  comparison,  as  it  is  these  percent- 
ages which  prove  the  value  of  the  proposed  method  of  rating. 
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TABLE  B. 

35  TO  45  LBS.     Overweight. 

Age  at  entry  32. 


No.  of  Deaths  Expected  by 

Ratio  of 

Ratio  of 

Actual  O.W. 

M.A. 

M.A. 

(1)  to  (2). 

(1)  to  (3). 

Age. 

Exposed. 

Mortality 
Rate. 

Table. 

Rated  up 
4  Years. 

(1) 

(2) 

(3) 

(4) 

(5) 

32 

733 

3.1 

2.7 

2.9 

33 

584 

1.9 

2.8 

3.0 

34 

524 

2.5 

2.6 

2.8 

35 

475 

3.1 

2.4 

2.6 

36 

434 

1.4 

2.3 

2.5 

37 

402 

2.7 

2.1 

2.4 

38 

375 

2.8 

2.0 

2.3 

39 

354 

2.9 

1.9 

2.3 

40 

337 

1.8 

1.9 

2.4 

41 

325 

2.0 

1.9 

2.4 

32-41 

(24.2) 

(22.6) 

(25.6) 

107% 

95% 

42 

3i7 

2.0 

2.0 

2.5 

43 

312 

3.5 

2.1 

2.7 

44 

305 

2.8 

2.1 

2.8 

45 

299 

4.0 

2.2 

2.9 

46 

292 

2.3 

2.3 

3.1 

47 

287 

4.1 

2.4 

3.3 

48 

280 

4.4 

2.5 

3.5 

49 

273 

4.4 

2.7 

3.7 

50 

266 

4.1 

2.8 

3.9 

51 

259 

4.8 

3.0 

4.1 

42-51 

(36.4) 

(24.1) 

(32.5) 

151% 

112% 

52 

252 

4.0 

3.2 

4.3 

53 

246 

4.2 

3.3 

4.6 

54 

239 

5.3 

3.5 

4.8 

55 

231 

5.0 

3.6 

5.1 

56 

224 

5.6 

3.8 

5.4 

57 

216 

6.1 

4.0 

5.7 

58 

208 

5.9 

4.2 

6.1 

59 

200 

6.8 

4.4 

6.4 

60 

191 

6.8 

4.6 

6.8 

61 

182 

6.8 

4.8 

7.1 

62 

173 

5.9 

5.0 

7.4 

63 

165 

7.0 

5.3 

7.8 

64 

156 

7.3 

5.5 

8.0 

52-64 

(76.7) 

(55.2) 

(79.5) 

139% 

96% 

65 

147 

9.5 

5.7 

8.3 

66 

136 

6.9 

5.8 

8.4 

67 

128 

7.4 

6.0 

8.6 

68 

119 

9.7 

6.1 

8.6 

69 

108 

7.4 

6.1 

8.5 

70 

100 

10.2 

6.2 

8.5 

71 

89 

7.4 

5.9 

8.2 

65-71 

(58.5) 

(41.8) 

(59.1) 

140% 

99% 

Total 

(195.8) 

(143.7) 

(196.7) 

136% 

100% 
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In  Table  C  are  shown  the  ratios  of  the  actual  to  the  expected 
deaths  in  the  overweight  groups  on  the  assumed  table  of  exposures, 
for  a  completed  experience,  these  ratios  being  the  percentages  given 
in  column  4  of  Table  B  for  the  various  ages  at  entry  in  each  of  the 
age  groups,  and  these  percentages  are  placed  side  by  side  with  the 
ratios  of  actual  to  expected  deaths  given  on  page  23  in  Volume  II 
of  the  Medico-Actuarial  Mortality  Investigation,  where  the  expe- 
rience by  policy  years  gives  a  distorted  result. 

TABLE  C. 

Ratios  of  Actual  to  Expected  Deaths  on  an  Assumed  Completed  Ex- 
perience AS  given  in  Table  B,  together  with  Similar  Ratios  found 
IN  AN  Incompleted  Experience  as  given  on  Page  23  of  Vol.  II 
OF  THE  M.  A.  M.  I. 


Age  at 
Entry. 

Attained  Age. 

Total. 

Ratio  In 

M.A.M.I.,  Vol. 

II.,  Page  23. 

Weight  Groups. 

32  to  41.  42  to  5I.i52  to  64.  65  to  71. 

32 

42 
55 

73% 

109% 
111% 

117% 

117% 
103% 

112% 
112% 
112% 

108% 
114% 
107% 

97% 
108% 
112% 

15  to  20  lbs. 
overweight 
group. 

32 

42 
55 

110% 

134% 
105% 

122% 
122% 
114% 

112% 
112% 
112% 

119% 
115% 
113% 

109% 
115% 
116% 

25  to  30  lbs. 
overweight 
group. 

32 

42 
55 

107% 

151% 
147% 

139% 
139% 
126% 

140% 

140% 
140% 

136% 
141% 
132% 

119% 
141% 

122% 

35  to  45  lbs. 
overweight 
group. 

32 

42 
55 

110% 

159% 
141% 

184% 
184% 
153% 

138% 
138% 
138% 

155% 
159% 

147% 

131% 

157% 
142% 

50  to  60  lbs. 
overweight 
group. 

It  will  be  noted  that  for  the  younger  ages  the  ratios  given  in  the 
Medico-Actuarial  Mortality  Investigation  tables  are  unsafe  as  un- 
derwriting guides. 

In  Table  D  which  follows  are  given  the  ratios  of  the  actual  deaths 
experienced  in  the  overweight  groups  to  the  deaths  expected  by  the 
normal  Medico- Actuarial  table  rated  up  a  certain  number  of  years, 
as  they  appear  in  the  model  tables  already  explained,  these  ratios 
being  the  percentages  given  in  column  5  of  Table  B  for  the  various 
ages  at  entry  in  each  of  the  weight  groups. 

The  final  percentages  in  the  last  column  of  these  tables  measure 
the  practical  value  of  the  assumption  made  and  I  leave  the  table 
without  further  comment. 


26 


A   PRACTICAL    RATING   FOR   OVERWEIGHTS. 


TABLE  B. 

Eatios  of  Actual  Deaths  in  Overweight  Groups  in  Model  Tables  to 

THOSE  Expected  by  M,  A.  Table^  Advanced  a  Certain  Number 

OF  Years. 


Age  at 
Entry. 

Attained  Age. 

Total. 

Weight  Groups. 

32-41. 

42-51. 

52-64. 

65-71. 

32 
42 
55 

72% 

100% 
103% 

107% 

107% 

94% 

103% 
103% 
103% 

100% 

104% 

98% 

15-20  lbs.  Overweight  Group. 

Ratios  of  Actual  Deaths  to  Ex- 
pected Deaths  by  M.A.  Table, 
Advanced  1  Yr. 

32 

42 
55 

103% 

113% 

88% 

97% 
97% 
90% 

91% 
91% 
91% 

98% 
93% 
90% 

25-30  lbs.  Overweight  Group. 

Ratios  of  Actual  Deaths  to  Ex- 
pected Deaths  by  M.A.  Table, 
Advanced  2^  Yrs. 

32 

42 
55 

95% 

112% 
109% 

96% 

96% 
86% 

99% 

99% 
99% 

100% 

100% 

92% 

35-45  lbs.  Overweight  Group. 

Ratios  of  Actual  Deaths  to  Ex- 
pected Deaths  by  M.A.  Table, 
Advanced  4  Yrs. 

32 

42 
55 

86% 

99% 
87% 

101% 
101% 

83% 

80% 
80% 
80% 

93% 

91% 

82% 

50-60  lbs.  Overweight  Group. 

Ratios  of  Actual  Deaths  to  Ex- 
pected Deaths  by  M.A.  Table, 
Advanced  6 J  Yrs. 

It  will  be  noted  that  the  advance  in  age  depends  on  the  pounds 
overweight  alone,  and  not  on  the  age  at  issue  (with  a  possible 
slight  exception  at  the  upper  ages).  Eoughly  speaking,  each  ten 
pounds  of  overweight  should  add  one  year  to  the  age,  but  such  a  rule 
is  too  harsh  for  the  slightly  overweight  and  does  not  quite  meet  the 
needs  of  the  extreme  heavyweight. 

When  we  consider  that  the  mortality  among  these  overweights  has 
resulted,  probably,  through  a  most  critical  selection  by  the  various 
companies,  and  that  a  freer  acceptance  of  the  overweight  classes — 
which  would  be  the  result  if  the  various  companies  felt  that  these 
overweights  could  be  safely  taken  on  an  increased  age  rating — would 
result  in  a  still  higher  mortality,  it  would  be  well  to  make  an  under- 
writing rule  for  these  overweights  something  like  the  following: 
Divide  the  pounds  overweight  by  7  and  subtract  1.  The  result 
would  be  the  number  of  years  which  the  age  should  be  advanced, 
making  no  advance  in  age  unless  the  result  is  3  or  more. 

One  word  in  closing;  underwriters  have  been  very  careful  to  de- 
mand extra  ratings  or  premiums  from  classes  of  risks  where  the 
mortality  is  130  per  cent,  of  the  normal  on  account  of  occupation. 
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but  have  accepted  without  question  at  normal  rates  risks  weighing 
in  excess  of  the  normal  from  35  to  45  pounds,  and  yet  in  such  a 
group  the  mortality  is  more  than  130  per  cent,  of  the  normal. 
Eailroad  Section  Foremen  are  rated  up  or  charged  an  extra  pre- 
mium, and  yet  a  man  5  feet  9  inches  and  weighing  200  pounds  has 
been  gladly  accepted  at  noi-mal  rates,  when  by  our  own  statistics  we 
cannot  hope  for  a  mortality  as  favorable  as  that  existing  among 
Section  Foremen. 

In  preparing  this  table  I  was  tempted  to  go  into  such  detailed  ex- 
planation of  the  various  steps  taken  and  to  elaborate  on  other  points 
of  interest  uncovered  by  the  investigation  to  such  a  degree,  that  the 
paper  would  have  been  altogether  too  bulky  had  I  followed  my  orig- 
inal plan.  I  have  therefore  confined  myself  to  a  general  description 
of  the  data  presented  and  the  conclusions  dravm  therefrom,  in  the 
hope  of  drawing  the  attention  and  criticism,  friendly  or  otherwise, 
of  other  Fellows  and  Associates.  Any  one  desiring  to  have  copies 
of  the  tables  of  which  Table  S  is  a  sample,  can  secure  them  on  ap- 
plication. 

In  preparing  all  these  data  I  have  had  the  enthusiastic  aid  of  Mr. 
John  R.  Larus,  an  Associate  of  this  Society,  and  it  is  a  pleasure  to 
acknowledge  the  same. 
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Valuations  of  Policies  Grouped  as  to  Age 
Attained. 


BY 


A.  D.  WATSON, 


Perhaps  every  method  of  group  vakiation  has,  for  certain  pur- 
poses, points  of  superiority  over  other  group  methods.  As  to  which 
method  is  the  most  suitable  must  necessarily  depend  on  the  circum- 
stances of  the  case.  It  is  not  the  present  purpose  to  discuss  group 
valuations  generally,  nor  in  particular,  except  quite  incidentally, 
but  rather  to  present  what  is  believed  to  be,  in  some  respects,  a  new 
method  which  may  be  found  useful  for  some  purposes. 

The  method  of  grouping  is  according  to  age  attained,  policies  of 
all  classes  being,  if  desired,  grouped  together.  This  at  once  suggests 
Dr.  Karup's  method,  the  merits  of  which  have  long  been  recognized. 
His  method  should  apparently  be  of  great  advantage  in  valuing  cer- 
tain classes  of  policies,  for  example,  non-participating  and  also  par- 
ticipating policies  where  cash  bonuses  alone  are  given.  It  would 
also  appear  suitable  as  a  convenient  check  where  other  methods  are 
found  more  satisfactory  for  the  main  purposes  of  the  office.  By 
his  method  all  usual  forms  of  contracts,  at  the  same  age  attained, 
can  be  valued  in  one  group,  and  Mr.  Henderson  (T.  A.  S.  A.,  XI, 
144)  has  shown  how,  by  an  adaptation,  the  method  may  be  made 
applicable  to  assurances  increasing  by  equal  annual  additions,  and 
approximately  where  the  annual  increases  are  subject  to  interest 
additions.  Many  of  the  objections  to  Dr.  Karup's  method  arise  out. 
of  the  use  of  valuation  constants,  especially  in  the  case  of  compli- 
cated benefits,  particularly  the  inconveniences  due  to  changes  therein 
in  consequence  of  changes  in  policies.  The  proposed  method  ob- 
viates the  necessity  of  constants,  while  at  the  same  time  it  appears 
to  possess  advantages  in  comparison  with  other  group  valuations  to 
which  it  may  also  show  points  of  resemblance. 

Mr.  Plumley  (T.A.S.A.,  VII,  8)  calls  attention  to  the  fact  that 
in  calculating  tables  of  net  premium  policy  values  by  Mr.  Fackler's 
accumulation  formula  the  w-f actor  and  the  A;-f actor  for  any  age. 
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attained  remain  the  same,  so  that  having  the  initial  reserves  in  re- 
spect to  policies,  no  matter  what  the  duration  is  or  what  the  age  at 
entry  may  have  been,  provided  the  age  attained  is  the  same,  the 
accumulation  in  each  case  to  the  end  of  the  policy  year  is  obtained 
by  the  use  of  the  same  w-factor.  Where  the  policies  are  of  the  same 
amount  the  deduction  from  the  accumulation  at  the  end  of  the  year 
for  deaths  occurring  during  the  year  will  be  the  same  in  each  case. 
Mr.  Plumley's  calculations  at  once  suggest  the  possibility  of  calcu- 
lating the  grand  total  terminal  reserves  from  the  grand  total 
initial  reserves  at  the  same  age  attained  in  one  operation.  It  is,  of 
course,  perfectly  clear  that  it  makes  no  difference  for  what  classes 
of  policies  the  total  initial  reserves  are  given,  the  corresponding 
total  terminal  reserves  can  readily  be  calculated  and,  consequently, 
the  total  mean  reserves. 

The  classification  would  be  carried  out  by  entering  on  each  policy 
card  the  "  Office  Year  of  Birth.''  The  "  Office  Year  of  Birth  "  here 
means  the  calendar  year  which  when  deducted  from  the  year  of 
entry  gives  the  age  at  entry  for  valuation  purposes.  The  cards  may 
then  be  scheduled  seriatim,  as  shown  in  Form  A,  below : 

FORM  A.  FORM  B. 

Classification  Registee.  Cancellation  Registek. 

Born  in  Office  Year  of  Birth,  1890.         Born  in  Office  Year  of  Birth,  1890. 


Policy 
Num- 
ber. 

Amount 
Assured. 

Valuation 
Net  Premium. 

Policy 
Num- 
ber. 

Amount 
Assured. 

Valuation 
Net  Premium. 

*  Terminal 
Reserve. 

*  Terminal  reserve  as  at  policy  anniversary  in  calendar  year  of  cancel- 
lation. 


Form  B  shows  as  simply  as  possible  a  Cancellation  Eegister  by 
means  of  which  the  valuation  data  at  one  valuation  date  would  be 
corrected  as  at  the  succeeding  valuation  date  on  account  of  policies 
which  have  terminated. 
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The  valuation  schedule  would  he  in  the  form  shown  in  Tahle  I, 
below : 

TABLE  I. 

VaJjUATIOn  Schedule  as  at  31  December,  1915. 
Om(5)  3i^  Net  Premium  Valuation. 


Office  Yr. 
oX  Birth. 

Age  Att'd 
at  Anni- 
versary 
In  1915. 
X. 

No.  of 
Policies. 

Amount 
Assured. 

Initial 

Reserve  at 

Anniversary 

in  1915. 

Terminal 
Reserve  at 
Anniversary 

in  1916. 

«. 

k. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

18 

95 
4 
3 

20 
21 
22 

1 
1 

6 
0 
4 

$  23,000 

33,000 
48,000 

S  634.92 
1493.99 
3075.03 

$   510.52 

1337.54 

2882.79 

1.0417923 
1.0418686 
1.0419250 

.00656258 
.00663630 
.00669083 

Totals. 

30 

$104,000 

$5203.94 

$4730.85 

1 

Add  Terminal  I 

leser 

"ve 

4730.85                                                     1 

Mean  Reserve  31  D 

ecember,  1915 

$9934.79j 
$4967.40 

The  figures  in  columns  (3),  (4)  and  (5)  would  be  transcribed 
from  the  classification  sheets,  Form  A,  column  (6)  being  calcu- 
lated from  column  (5)  by  application  of  the  ii-  and  fc-f actors.  For 
convenience  of  illustration  these  factors  are  tabulated  in  columns 
(7)  and  (8).  The  terminal  reserves,  column  (6),  adjusted  for  can- 
celled and  changes,  and  increased  by  one  year's  net  premiums  on  the 
old  business  persisting  and  on  the  net  new  business  would  give  the 
total  initial  reserve  for  next  valuation.  Corrections  would,  of  course, 
be  made  in  tlie  net  premiums  on  account  of  limited  payment  policies 
completing  their  premium  period  on  the  same  principles  as  correc- 
tion is  made  for  policies  cancelled,  the  sum  assured  not  being  writ- 
ten off.  Additions  on  account  of  the  net  new  business  would  be 
made  from  classification  sheets  similar  to  Form  A.  Changes  in 
policies  would  be  accounted  for  by  "  writing  off  "  and  "  writing  on  " 
on  sheets  similar  to  Form  B. 

The  figures  in  Table  I  are  taken  from  Table  II  appended  hereto, 
and  are  shown  in  Table  II  as  the  valuation  data  as  at  the  end  of 
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successive  calendar  years  in  respect  to  the  office  year  of  birth  1890. 
In  Table  I  the  figures  have  been  tabulated  as  though  emerging  at 
the  same  valuation  date  on  sheets  for  successive  office  years  of  birth. 
Table  II  gives,  in  detailed  form,  a  condensed  illustration  of  the 
main  operations  necessary  in  preparing  the  valuation  data. 

Where  the  only  object  of  a  valuation  is  to  ascertain  the  total  net 
premium  reserve,  the  foregoing  method  would  appear  to  have  cer- 
tain merits.  The  facts  tabulated  are  few  and  an  individual  valua- 
tion is  only  made  once  in  the  history  of  each  policy,  namely,  in  the 
calendar  year  of  termination.  In  some  insurance  departments  it 
appears  to  be  the  practice  to  keep  a  complete  record  of  all  policies 
of  each  company  in  order  to  calculate  the  total  reserve  at  the  end  of 
the  year.  For  such  purposes  the  method  might  be  found  useful,  in 
any  event  as  a  convenient  check  to  be  applied  to  the  seriatim  valu- 
ation. 

In  common  with  Dr.  Karup's  method  it  is  not  necessary  that  all 
forms  of  policies  should  be  grouped  together.  Practically  no  addi- 
tional classification  work  would  arise  in  scheduling  each  plan  sep- 
arately, and  for  valuation  purposes  all  plans  could  be  brought 
together  or  valued  separately  as  desired. 

By  Dr.  Karup's  method  the  values  of  the  sum  assured  and  the 
net  premiums  may  be  ascertained  separately.  In  the  present  method 
this  end  may  be  attained  by  scheduling  as  at  date  of  entry,  along 
with  the  amount  assured,  the  net  valuation  single  premium  therefor. 
The  total  single  premium  would  be  operated  on  from  year  to  year 
by  the  w-factor  and  the  deduction  made  for  deaths  in  the  usual  way. 
The  value  of  the  sums  assured  and  the  net  reserve  being  thus  ob- 
tained the  value  of  the  net  premiums  is  at  once  available. 

Eeversionary  bonus  additions  may  be  valued  in  the  same  way  as 
the  sums  assured  by  scheduling  as  at  the  policy  anniversary  in  the 
calendar  year  in  which  the  bonus  is  first  at  risk  the  valuation  single 
premium  for  the  bonus  addition. 

By  Dr.  Karup's  method  the  value  of  the  office  premium  can  also 
be  conveniently  ascertained  by  the  tabulation  of  an  additional  con- 
stant, and  of  course  it  is  not  necessary  in  the  valuation  that  the 
usual  net  premium  be  valued,  provided  only  that  the  proper  constant 
is  entered  for  whatever  premium  is  to  be  valued.  Apparently  the 
only  satisfactory  way,  according  to  the  present  method,  of  valuing 
any  premium  other  than  the  net  premium,  would  be  to  schedule  in 
respect  to  the  premium  to  be  valued  a  "hypothetical  amount  as- 
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sured/'  being  the  amount  which  the  premium  to  be  valued  applied 
as  a  net  premium  would  purchase,  the  valuation  of  the  hypothetical 
sum  assured  and  the  corresponding  premium  then  proceeding  as 
before  explained.  This,  of  course,  nearly  doubles  the  work  of 
scheduling  and  valuing,  and  also  introduces  valuation  factors,  which 
do  not  improve  the  method  in  comparison  with  Dr.  Karup's. 

The  valuation  of  endowment  assurances  in  groups  is  so  conveni- 
ently done  by  Mr.  Lidstone's  Z-method  and  the  results  derived 
thereby  are  so  satisfactory,  from  a  theoretical  and  practical  point 
of  view,  that  little  is  left  to  be  desired.  A  good  approximation  to 
actual  and  expected  death-strain  is  possible,  and  the  amounts  matur- 
ing for  payment  in  successive  calendar  years  are  kept  in  view  to- 
gether with  the  reserve  thereon.  By  the  present  method  some  of 
these  advantages  are  lost.  The  strain-calculations  can,  however,  be 
made  and  by  an  additional  scheduling  as  to  year  of  maturity  the 
amounts  maturing  from  time  to  time  will  be  kept  in  view,  although 
not  the  reserve  thereon.  Policies  scheduled  as  to  year  of  termina- 
tion, or  as  to  year  in  which  the  premium  ceases  under  limited  pay- 
ment classes,  would  not  again  need  to  be  scheduled  in  the  cancella- 
tion register  in  that  year,  so  that  the  additional  classification  would 
not  be  wasted. 

The  valuation  of  policies  subject  to  equal  annual  increases  can 
very  conveniently  be  made  by  the  present  method  and  incidentally 
the  amount  at  risk  ascertained.  An  additional  column  would  be 
added  to  Form  A  showing  the  annual  increase'  in  insurance,  and,  if 
necessary  to  keep  the  net  premium  separate  from  the  net  premium 
on  the  main  benefit,  a  further  column  would  be  needed.  Corre- 
sponding columns  would  appear  in  the  cancellation  register  with  an 
additional  column  for  the  amount  at  risk  at  time  of  cancellation. 
The  amount  at  risk  at  any  valuation  date  for  any  oflSce  year  of  birth 
would  be  ascertained  from  that  at  the  preceding  valuation  date  by 
deducting  therefrom  the  amount  at  risk  on  the  cancelled  and  adding 
thereto  one  annual  increase  on  existing,  including  the  annual  in- 
crease on  the  net  new  business.  Increasing  benefits  can  thus  be 
valued  by  the  method  with  almost  the  same  facility  as  ordinary 
assurances,  assuming  that  a  table  of  terminal  reserves  for  such  bene- 
fits is  available  for  valuation  of  each  policy  in  year  of  cancellation. 
Such  tables  are  almost  as  easily  constructed  by  application  of  the 
accumulation  formula  as  ordinary  level  benefits.* 

*  It  would  appear  that  the  method  of  annually  arriving  at  the  amount 
currently  at  risk  here  outlined  could  advantageously  be  combined  with  Mr. 
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Eeturn  premium  policies  under  which  compound  interest  is  al- 
lowed from  time  to  time  on  premiums  paid  could  also  be  valued  with 
equal  facility  if  columns  be  provided  for  the  tabulation  of  the 
annual  office  premium  to  be  returned  and  for  the  net  annual  pre- 
miums for  the  benefit.  Terminal  reserves  would  also  be  necessary 
for  valuation  at  time  of  cancellation.  The  amount  at  risk  for  any 
office  year  of  birth  at  any  valuation  would  be  found  from  that  at 
risk  at  the  preceding  valuation  by  first  correcting  for  cancellations, 
the  balance  so  obtained  being  then  increased  by  one  year's  interest 
and  by  the  addition  of  one  year's  premiums  on  old  business  persist- 
ing and  on  the  net  new  business. 

The  calculation  of  tables  of  terminal  reserves  for  an  increasing 
insurance  of  unity,  each  unit  increasing  by  compound  interest  at 
any  given  rate,  is  not  formidable  in  comparison  with  the  calculation 
of  such  tables  for  a  unit  benefit  increasing  by  unity  per  annum  but 
without  interest  additions.  For  the  convenient  calculation  of  an- 
nual net  premiums  the  only  functions  necessary  in  addition  to  those 
usually  tabulated  are  (l  +  t)^il/x,  ^{1 -{-i)''Mx,  and  S"-^XM^, 
where  i  is  the  rate  of  interest  allowed  on  premiums,  and  n  the 
number  of  years  in  the  premium  term.  Once  the  net  premiums 
are  calculated  the  work  would  proceed  in  the  usual  way  by  applica- 
tion of  the  accumulation  formula.  The  amount  at  risk  in  any 
3^ear  would  be  taken  direct  from  tables  of  S~.  No  difficulty  is 
presented  in  the  calculations  where  the  accumulated  premiums  are 
paid  as  a  pure  endowment  on  survival,  the  additional  function 
('Sf^-pji-  —  1)  XDx  being  prepared  for  the  calculation  of  the  net 
premiums.  It  is  assumed  that  interest  is  added  at  the  end  of  each 
policy  year. 

All  the  devices  for  carrying  out  the  book-keeping  of  an  office  or 
supplementing  the  same  which  are  available  under  other  forms  of 
group  valuation  are,  of  course,  applicable  to  the  present  method,  and 
it  is  unnecessary  that  details  should  be  given.  Instead  of  schedul- 
ing policies  individually  the  cards  may  be  sorted  and  the  totals 

Henderson's  method  of  valuing  increasing  assurances  by  application  of  Dr. 
Karup's  principles.  The  amount  currently  at  risk  less  one  year's  increase 
would  be  valued  by  >4^  ,,  and  the  increasing  addition  by  (lA)^^^. 
The  same  valuation  constants  would  be  used  as  in  Mr.  Henderson's  method. 
It  would  thus  be  unnecessary,  at  any  time,  to  calculate  special  valuation 
factors  or  to  adjust  the  amounts  assured.  It  would,  however,  be  necessary 
to  schedule  the  amount  at  risk  in  writing  the  policy  off  at  termination. 
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taken  off  on  the  adding  machine,  the  final  totals  alone  being  sched- 
uled. Where  policies  issued  on  the  same  plan  in  the  same  year  are 
grouped  as  to  age  at  entry  and  valued  as  one  policy  from  tables  of 
prepared  values  a  further  sorting  of  the  cards  into  "  Office  Year  of 
Birth "  would  in  general  give  three  subgroupings,  the  totals  of 
which  could  be  scheduled  on  classification  sheets.  Form  A,  under 
the  proper  office  year  of  birth.  Thus  by  very  little  additional  work 
the  necessary  data  could  be  prepared  and  kept  up  to  date  for  the 
proposed  group  valuation. 

As  stated  at  the  outset,  every  form  of  group  valuation  has,  under 
certain  circumstances,  merits  of  its  own.  While  the  foregoing 
method  has  not  been  tried  out  in  practice — which  must  always  be  the 
final  test — it  would  appear  to  have,  for  at  least  some  purposes,  cer- 
tain points  of  superiority  over  other  methods,  even  those  similar  to 
it  in  principle  and  application ;  and  in  any  event  it  may  be  found, 
on  account  of  its  simplicity,  a  convenient  check  valuation  where 
other  methods  are  considered  essential  for  general  office  purposes. 
With  a  ten-place  millionaire  it  should  be  possible  to  carry  forward 
the  reserves  in  respect  to  large  amounts  of  assurances  to  a  sufficient 
degree  of  accuracy. 

An  objection  to  the  method  is  that  any  error  in  the  valuation 
would  be  carried  forward  and  accumulated.  The  facts  tabulated 
being  so  few  it  should  not  be  difficult  to  eliminate  all  error  in  classi- 
fication, bearing  in  mind  the  checks  available,  particularly  if  the 
classification  is  done  in  every  detail  in  duplicate,  as  appears  to  be 
the  case  in  some  offices.  The  actual  valuation  after  the  data  have 
been  prepared  being  very  limited  there  should  be  no  difficulty  in 
making  absolutely  certain  of  accuracy.  The  net  premium  to  be 
■entered  on  the  cards  should  be  taken  to  the  nearest  cent  for  the 
amount  assured,  and  not  found  by  multiplying  the  premium  per 
$1,000  by  the  amount  insured;  for  by  so  doing  an  error  would  be 
introduced  in  the  premium  of  a  policy  of  large  amount,  increas- 
ing by  rather  more  than  a  like  amount  each  year  thereafter,  and 
in  writing  off  the  policy  the  accumulated  error  would  not  be 
ivritten  off  in  the  usual  net  premium  reserve,  and  might  not  be  bal- 
anced by  an  opposite  error  as  there  might  not  be  enough  large  policies 
to  form  an  average.  Where  the  premiums  on  each  policy  are  taken 
to  the  nearest  cent  there  should  be  a  proper  balancing  of  errors 
throughout.  The  same  precaution  is  not  so  necessary  in  entering 
the  reserves  on  the  cancellation  sheets,  for  any  error  so  introduced 
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would  not  accumulate  to  the  same  extent  as  an  error  in  the  premium, 
but  it  would  probably  be  preferable  to  follow  the  same  rule. 

Some  companies  issue  policies  providing  for  cash  guarantees  at 
the  end  of  say  20  years  equal  to  0™^^^  or  H*"  3  per  cent,  reserves, 
and  value  b}^  adding  to  the  ordinary  net  premium  reserve  the 
pure  endowment  reserve  for  the  additional  guarantee  at  the  end 
of  20  years.  These  policies  may,  of  course,  be  valued  by  the  method 
proposed,  with  the  same  facility  as  ordinary  policies,  provided 
the  net  premium  scheduled  is  the  ordinary  net  premium  plus  the 
pure  endowment  net  premium  for  the  excess  guarantee  at  the  end 
of  20  years. 

A  seriatim  valuation  could  be  made  of  persisting  policies  at  in- 
tervals of,  say,  five  years,  which  could  easily  be  arranged  for  by 
providing  additional  columns  in  the  classification  register.  For 
this  valuation  terminal  reserves  would  be  used,  so  as  to  form  the 
starting  point  for  the  next  group  valuation  if  any  material  error 
were  found  to  exist.  The  seriatim  valuation  would  be  greatly  facili- 
tated if  the  classification  of  policies  by  office  year  of  birth  is  made 
separately  for  each  plan  of  policy.  The  persisting  at  the  end  of 
any  calendar  year  at  each  age  at  entry  for  each  office  year  of  birth 
would  be  totaled  and  multiplied  by  the  same  terminal  reserve.  This 
suggests  further  possibilities  of  carrying  out  both  systems  of  valu- 
ation in  conjunction. 

In  the  foregoing  nothing  more  has  been  attempted  than  to  explain 
briefly  the  principles  of  the  proposed  method.  As  it  has  not  been 
tried  in  practice  it  would  be  beside  the  mark  to  go  into  details.  If 
the  method  is  not  of  practical  value  it  may  at  least  be  interesting 
from  a  theoretical  point  of  view. 
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Mortality   Experience   of   the   Worcester   Fire 

Society. 


C.    R.    FITZGERALD. 

I  have  recently  had  the  opportunity  to  make  an  examination  of 
the  mortality  statistics  of  the  "Worcester  Fire  Society  and  on  ac- 
count of  its  age  and  the  great  accuracy  with  which  these  statistics 
have  been  compiled,  I  believe  that  their  presentation  before  the 
Actuarial  Society  may  be  of  interest. 

This  Fire  Society  has  been  in  continuous  existence  for  a  period  of 
one  hundred  and  twenty-three  years  and  many  of  the  present  mem- 
bers are  the  direct  descendants  of  those  who  were  its  early  members. 
The  first  meeting  of  the  Society  of  which  there  is  any  record  was 
held  at  the  United  States  Arms  Tavern  January  21,  1793. 
.  The  original  object  of  the  Society  is  indicated  by  the  following 
excerpts  from  its  by-laws : 

"  We  the  subscribers form 

ourselves  into  a  Society  by  the  n^me  of  the  *  Worcester  Fire  So- 
ciety,' and  for  the  government  thereof,  promise  a  strict  observance 
of  the  following  articles." 

Article  L  There  shall  be  not  more  than  thirty  members,  meet- 
ings to  be  held  first  Mondays  of  January,  April,  July  and  October. 

Article  IV.  Each  member  shall  constantly  keep  together  in  one 
place,  two  leather  buckets,  two  bags,  an  iron  bed-key  with  screw 
driver  at  one  end  and  a  common  screw  driver. 

Article  X.  At  notice  of  a  fire  within  one  mile  of  the  City  Hall, 
every  member  shall  repair  to  the  place  with  his  buckets.  .  .  . 

It  is  probable  that  the  last  occasion  upon  which  the  members  of 
the  Society  turned  out  in  attendance  at  a  fire  was  some  years  before 
the  Civil  War.  Since  then,  they  have  continued  to  hold  their  meet- 
ings four  times  a  year,  which  have  been  always  of  a  literary  char- 
acter. 

The  vital  statistics  have  been  corrected  or  verified  by  town  rec- 
ords, family  bibles,  newspapers  or  genealogies  whenever  possible. 
The  missing  or  unverified  dates  number  sixteen.    There  have  been  in 
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the  Society  one  hundred  and  ninety-one  members,  of  which  one  hun- 
dred and  fifty- four  have  died.  There  are  thirty  active  members  and 
seven  former  members  who  have  withdrawn  and  are  now  alive.  In 
reference  to  those  who  have  died  we  have  three  essential  dates,  i.  e., 
of  birth,  entry  into  society  and  death ;  and  for  the  others,  two  essen- 
tial dates,  i.  e.,  date  of  birth,  date  of  entry  into  the  society;  or  five 
hundred  and  thirty-six  dates,  so  that  more  than  97  per  cent,  of  the 
statistics  are  absolutely  correct. 

An  analysis  of  the  locality  of  birth  discloses  the  fact  that  one 
hundred  and  fifty-six  members  altogether  have  been  born  in  Massa- 
chusetts or  71  per  cent,  of  tlie  total  membership. 

In  making  the  investigation  the  age  at  entry  into  the  Society  to 
the  nearest  month  has  been  obtained;  and  where  the  exposure  has 
been  distributed  over  two  periods  in  point  of  time,  the  attained 
age  at  such  time  has  been  taken  to  the  nearest  month.  The  ex- 
posure has  consequently  been  computed  to  the  nearest  month.  In 
dealing  with  the  exposure  during  the  year  in  which  death  has  taken 
place,  following  the  usual  practice,  a  full  year's  exposure  has  been 
assumed,  with  the  death  taking  place  at  the  end  of  such  year  of 
exposure. 

The  American  Table  has  been  used  as  the  basis  of  comparison  of 
actual  with  expected  deaths. 

The  statistics  of  the  Society  have  been  divided  into  those  before 
January  1,  1850,  and  those  subsequent  to  such  date  in  order  that 
comparisons  might  conveniently  be  made  with  Mr.  Morris'  inves- 
tigation of  the  mortality  of  Yale  Graduates  {T.  A.  S.  A.,  Vol.  X, 
page  230). 

The  following  results  have  been  deduced : 


Ages. 

_                          1793-1850.                              1                             1850-1915. 

Actual  Deaths. 

Percentage  of  Actual  to  Expected 
Deaths  by  American  Table. 

Actual  Deaths. 

15-45 

15-55 

15-65 

15-75 

All 

16 
25 
35 
45 

58 

155.6 
136.5 
116.6 
100.0 

101.4 

17.4 
64.6 
81.0 
93.6 

94.3 

1 
11 
31 
64 

96 

An  examination  of  the  preceding  tables  discloses  the  fact  that 
there  has  been  an  improvement  in  the  mortality  in  the  second  period 
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as  compared  with  that  in  the  first  period.  The  mortality  in  each 
period  has  not  been  nearly  as  good  in  the  Society  as  among  the 
Yale  graduates.  This  is  a  result  which  might  have  been  expected. 
The  Yale  graduates  come  under  observation  as  a  group  from  the  time 
of  their  graduation.  The  greater  number  of  those  of  poor  physical 
condition  have  been  eliminated  and  we  have  a  group  of  homo- 
geneous lives  which  are  undoubtedly  much  better  on  the  average 
than  a  group  of  individuals  of  the  same  ages  taken  from  the  gen- 
eral population.  On  the  other  hand,  among  the  members  of  the 
Society  there  has  been  no  such  test  of  physical  condition  as  the 
strenuous  exactions  of  a  four  years'  term  in  college  and  the  differ- 
ence in  the  mortality  of  the  two  groups  indicates  this  fact. 
Taking  the  differences  in  these  percentages,  we  have: 

Ages  15-^5 138.2  Ages  15-65 35.6 

15-55 71.9  15-75 6.4 

These  figures  indicate  that  there  has  been  an  improvement  in  the 
mortality  at  all  ages,  with  the  greatest  improvement  at  ages  under 
65,  and  that  above  age  65  the  improvement  has  been  slight.  These 
results  are  in  conformity  with  those  deduced  from  population  and 
insurance  statistics. 

A  further  investigation  has  been  made  of  the  experience  of  the 
Society  in  the  two  periods  in  regard  to  active  members  and  those 
who  have  withdrawn  and  the  following  results  have  been  deduced. 

1793-1850.  1850-1916. 

Active  Members.  Withdrawals.  Active  Members.  Withdrawals. 

63.3  135.0  81.1  106.0 

From  the  above  the  fact  is  established  that  the  mortality  after 
withdrawal  has  been  heavier  than  among  active  members. 

Going  back  now  to  the  Society's  experience  in  the  period  1793- 
1850  and  1850-1915',  the  improvement  in  the  mortality  is  not  such 
as  we  might  have  expected  and  an  investigation  of  the  cause  would 
undoubtedly  be  of  interest.  An  examination  of  some  of  the  more 
recent  deaths  discloses  such  facts  as  the  following:  Case  No.  178, 
entered  at  age  65,  died  at  age  68,  three  years'  exposure;  Case  No. 
170,  entered  at  age  66,  died  at  age  67,  one  year  of  exposure;  Case 
No.  146,  entered  at  age  54,  died  at  age  59,  five  years'  exposure. 
Hence  we  see  in  the  latter  group,  there  have  been  quite  a  number 
entering  at  ages  over  50  who  have  contributed  only  a  few  years'  ex- 
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posure  to  the  experience.  It  is  evident  that  this  situation  exists 
only  during  the  past  generation  and  has  had  the  effect  of  making 
the  mortality  experience  in  the  period  much  worse  than  we  might 
expect  that  it  would  be.  In  fact  when  the  whole  experience  is  di- 
vided into  two  sections,  1793-1850,  1850-1915,  the  bad  experience 
in  the  period  1883-1915  is  concealed  when  the  results  have  been 
combined  with  the  period  of  light  mortality  1850-1883. 

For  the  purpose  of  investigating  this  matter,  the  experience  has 
been  divided  into  four  periods,  i.  e.,  January  21,  1793,  to  January 
1,  1823;  January  1,  1823,  to  January  1,  1853;  January  1,  1853, 
to  January  1,  1883,  and  January  1,  1883,  to  January  1,  1915;  the 
results  of  which  are  given  as  follows: 

Percentage  of  AcTUAii  to  Expected  Deaths  by  American  Table. 


Ages. 

1793-1823. 

1823-1853. 

1853-1883. 

1883-1915. 

15-35 

15-45 

15-55 

15-65 

15-75 

All 

105.0 

184.6 
143.0 
144.1 
115.9 

109.3 

203.1 

121.4 

124.3 

100.0 

93.6 

96.5 

31.8 
59.3 
64.7 
85.6 

81.5 

57.8 

83.9 
99.3 

109.9 

We  see  from  the  above  that  there  has  been  an  improvement  of 
12.8  points  in  the  mortality  in  the  period  1823-1853  compared  with 
the  period  1793-1823  and  an  improvement  of  15  points  in  the 
mortality  in  the  period  1853-1883  compared  with  the  period  1823- 
1853,  but  the  mortality  for  the  period  1883-1915  is  heavier  than 
in  any  of  the  other  sections.  We  also  see  that  the  greatest  improve- 
ment in  the  mortality  in  the  first  three  groups  has  taken  place  at 
the  younger  ages. 

It  will  be  of  interest  to  assign  a  cause  for  the  heavy  mortality  in  • 
the  past  generation.     On  examining  the  statistics  one  will  be  struck 
with  the  fact  that  they  refer  to  younger  lives  in  the  older  groups, 
indicating  that  in  years  gone  by,  younger  men  were  chosen  as  mem- 
bers of  the  Society  than  is  now  the  case. 

The  average  age  at  entry  of  those  who  have  entered  is  given  in 
the  following  table. 


Period. 

Average  Age. 

Period. 

Average  Age. 

1793-1823 
1823-1853 

35  years,  4  months. 
34  years,  9  months. 

1853-1883 
1883-1915 

37  years,  1 1  months. 
43  years,    1  month. 
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Here  we  note  that  till  185'3  the  average  age  has  been  about  35  years 
and  in  the  period  1853  to  1883,  it  has  been  37  years  11  months; 
in  the  period  1883-1915  has  been  43  years  one  month.  In  my 
opinion  this  increase  in  the  average  age  indicates  the  change  that 
has  taken  place  in  the  purpose  of  the  Society.  We  alao  have  with 
the  history  of  the  Society,  the  development  of  Worcester  from  a 
village  of  a  few  inhabitants  to  a  town  and  then  to  a  city.  With 
the  changes  in  the  aims  of  the  Society  and  with  the  growth  of  the 
City  of  Worcester,  there  has  been  a  change  in  the  quality  of  the  in- 
dividual on  the  average  in  regard  to  his  prospect  of  longevity. 
This  situation  has  resulted  in  a  disturbance  in  the  homogeneity  of 
the  group  of  lives  as  a  whole  and  accounts  for  the  heavy  mortality. 
It  is  quite  probable  that  if  the  members  chosen  by  the  Society 
since  1883  had  been  selected  from  lives  homogeneous  with  those  se- 
lected prior  to  that  date,  the  resulting  mortality  would  at  least 
have  been  no  greater  than  in  the  period  1853-1883.  Indeed  the 
examination  of  insurance  and  population  statistics  shows  that  there 
has  been  a  decrease  in  mortality  rates  particularly  at  the  younger 
ages  which  has  continued  even  to  the  present  time,  and  we  have  no 
reason  to  believe  that  the  mortality  experienced  by  a  select  group  of 
homogeneous  lives,  all  living  in  a  healthy  section  of  the  country, 
would  not  produce  similar  results. 

In  conclusion  it  seems  that  the  following  deductions  may  be 
drawn  from  the  statistics  of  the  Society. 
I„     Progressive  improvement  in  the  mortality  of  the  Society  of 
the  three  periods  1793-1823,  1823-1853,  1853-1883,  with 
the  greatest  improvement  at  the  younger  ages. 
II.     Mortality  in  the  period  1883-1915  worse  than  in  any  of  the 
periods  1793-1823,  1823-1853,  1853-1883. 

III,  Cause  of  preceding  result  lack  of  homogeneity  in  the  statis- 

tics. 

IV.  Mortality   among   withdrawals   greater   than   among    active 

members. 
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Note  on  Graduation  by  Adjusted  Aveeage. 

BY 

ROBERT   HENDERSON. 

The  expression  "  graduation  by  adjusted  average  "  is  used  to  in- 
clude those  methods  by  which  the  graduated  value  of  a  function  is 
determined  by  adding  together  a  number  of  adjacent  terms  each  mul- 
tiplied by  a  numerical  factor.  Summation  formulas  are  thus  in- 
cluded as  particular  cases  but  other  formulas  are  intended  to  be  in- 
cluded which  cannot  be  expressed  in  the  form  of  successive  summa- 
tions. We  will  first  investigate  the  formula  which  will  arise  when 
the  graduated  value  is  determined  by  fitting  an  algebraic  function 
of  the  third  degree  to  the  ungraduated  values.  It  is  known  that 
in  the  case  of  an  algebraic  function  the  method  of  least  squares  and 
the  method  of  momenta  give  identical  results. 

Let  Uq  denote  the  ungraduated  value  of  the  function  correspond- 
ing to  the  graduated  value  to  be  determined  and  suppose  that  only 
terms  from  U_n  to  Un  are  to  be  taken  into  account  and  that  Wx  is 
the  weight  to  be  assigned  to  the  term  Ux  for  all  values  of  x. 

Then  if  a  +  ^x  -\-  cx^  -\-  dx^  be  the  algebraic  function  determined 
and  consequently  a  the  graduated  value  of  Uq  we  have  the  follow- 
ing four  equations  in  a,  t,  c  and  d : 

2i;;(a -f  hx-\-cx^  +  dx^)Wx  =  ^tlWxUs, 

^tl{ax  -f  6a;2  -f  cx^  +  dx^)Wx  =  %V:;xWJJxy 

2l;;(aa;2  -f  Ix""  +  cx^  -f  dx^)Wx  =  ^'t::x''WxTJx, 

^tl{ax^  +  ix'  -f  ex'  4-  dx^)Wx  =  'S,tlxWxUx. 

Or  if  we  designate  'S,tlx''Wx  by  Sr, 

Soa-\-s^b-\-s^c-\-Ssd  =  -^:^lWa:Ux, 

s-^a  -\-  sj)  -f  s^c  +  ^4^  =  2  llxWxUx, 

s^a  +  s^h  +  s^c  -f  Sr^d  =  %tlx-WxUx, 

s,a  -f-  sJ)  -f  s,c  +  5ecf  =  2  llxWxUx. 


44  GRADUATION  BY  ADJUSTED  AVERAGE. 

These  are  linear  equations  in  a,  h,  c  and  d,  therefore  we  have : 

==^ll{h  +  jx  +  Tex-  +  la^ )  W^U,,, 

provided  li,  j,  h  and  I  are  determined  so  that 

7iSo  +  js,  +  Jcs^  +  Zsg  or  2i^(/i  +  ya;  +  Z;a;2  +  lx^)Wcc  =  1, 

hs^  +  js^  +  ^-53  +  ?54  or  '^t"x{h  +  ;a;  +  kx^  +  Zrr^) F^^  =  0, 

^^2  +  Jh  +  ^-Si  +  ^s,  or  21>--  (/i  +  jx  +  A^x^  +  Za;3)  If  ^  =  q, 

^^3  +  y^^  +  ^-^5  +  K  or  -Xllx^h  +  yx  +  Z;x2  +  lx^)Wa;  =  0. 

If  then  we  write  Vx  for  {h -\-  jx  r\-  I'x^  +  ?a;3)T^a;  and  put  U'q  for 
the  graduated  value  of  Uq,  we  have 

where 

2+»a;3y^=:0. 

Thus  far  no  limitations  have  been  placed  on  the  values  of  Wx  so 
that  none  are  placed  on  those  of  Vx  except  the  four  conditions  ex- 
pressed above.  If,  however,  we  suppose  that  the  values  of  Wx  are 
all  necessarily  positive  then  the  values  of  Vx  will  change  sign  along 
with  (h  -\-  jx  -f-  ^'x'  +  Ix^).  Conversel}'  any  series  of  values  of  Vx, 
satisfying  these  four  conditions  and  changing  sign  not  more  than 
three  times,  may  be  considered  as  derived  in  this  manner  from  a 
series  of  values  of  Wx  of  the  form  Vx/{h  -\-  jx  +  Jcx^  -{-Ix^),  where 
the  function  h  -j-  jx  -f-  ^'x^  +  Ix^  changes  sign  in  the  same  intervals 
as  Vx. 

Suppose  now  that  the  values  of  Wx  are  symmetrical  about  W^,  so 
that  Wx  =  W_x.  Then,  where  r  is  odd,  we  have  Sr  =  0  since  posi- 
tive and  negative  terms  will  cancel  one  another,  so  that  the  four 
equations  in  a,  h,  c  and  d  reduce  to 

Soa-\-s^c  =  -^tZWxUx, 
sJ)-\-sJ=='^tlxWxUx, 

sj)  -\-  s^dr^-^tlx^WxUx. 
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Since  a  appears  only  in  the  first  and  third  of  these  equations  we 
have 


where 


Here 


Jis^  +  l-s^  or  •^tl{Ji-\-l^x^)W^  =  l, 
/iSo  +  ^-s^  or  2+;;a;=(^  +  ^a;2)F^  =  0. 


Va,=  {h-\-Jcx^)W^. 

Hence  the  values  of  Vx  are  also  symmetrical.  Conversely  any  sym- 
metrical graduation  formula  such  that  Vx  =  V-x  with  two  changes 
of  sign  may  be  considered  as  derived  from  a  symmetrical  set  of 
weights  Wx  of  the  form  Vx/{h  +  Jcx^)  where  h  +  Jcx"^  changes  sign 
in  the  same  intervals  as  Vx. 

It  is  interesting  to  determine  the  relative  weights  which  would 
produce  certain  well  known  summation  formulas. 

In  Woolhouse's  formula  Vq  to  V^  inclusive  are  positive,  Fq  being 
equal  to  %.  Fg  is  zero  and  V^  and  V^  are  negative.  This  suggests 
(25 — •a;^)/125  as  the  transforming  factor.  This  gives  the  follow- 
ing series  of  values  for  Wq  to  W^  inclusive,  W_x  being,  it  will  be  re- 
membered, equal  to  Wx  for  all  values  of  x. 

1;  1;  1;  Vie;  %8;  ?;  ^22;  %4. 

The  value  of  W^  is  indeterminate  but  the  analogy  of  the  neigh- 
boring terms  suggests  the  value  %o  or  ^. 

Similarly  in  Higham's  formula  we  have  for  the  values  of  Wq 
to  Wg  inclusive, 

1;  1;  %',  %;  Vs;  %;  %i;  ^2;  ¥39- 

And  in  Karup's  formula  we  have  for  the  values  of  W^  to  W^  inclu- 
sive, 

1;  '%o;  -T35;  ^%o;  Vis;  %;  %5;  %o;  %5;  yi4o. 

In  all  of  these  cases  the  vanishing  of  Fg  gives  a  suggestion  of  the 
transforming  factor,  but  in  the  case  of  Spencer's  21  term  formula 
none  of  the  terms  vanish.  The  change  of  sign,  however,  takes 
place  between  x=  5  and  x=6  and  investigation  shows  that  in 
order  that  Wx  should  always  decrease  as  x  increases  numerically 
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the  change  of  sign  in  the  transforming  factor  must  occur  between 
a;2'  =  29.5  and  a;^^:  33.25. 

Taking  (30 — a:2)/175  as  the  factor  the  series  of  weights  is 

1;  "/ss;  '%2;  %;  %4;  %;  %;  %s;  %s;  V34;V^4o, 

and  taking  2(33  —  a;-)/385  as  the  factor  it  is 

1;  ^2%4o;  ^i%8o;  i^Vieo;  »%7o;  Wso;  "/so;  '%4;  %4; 
%o;  %4o. 

This  result  illustrates  the  fact  that  the  same  series  of  values  of 
Vx  may  be  derived  from  many  different  series  of  values  of  Wx. 

Let  us  now  revert  to  the  case  where  the  values  of  Vx  are  not  neces- 
sarily symmetrical  and  suppose  that  graduated  values  are  deter- 
mined for  a  number  of  successive  terms,  the  same  values  of  Vx 
being  used  for  each.     Then  generally  we  have 

U'=^'^ztZy^Uy,x  =  '^:ztZyz-yU„   where   z  =  y-\-x. 

While  the  above  summation  is  indicated  as  extending  infinitely 
in  both  directions  the  terms  under  the  summation  will  vanish 
where  Vx  =  0. 

Let  us  now  examine  the  conditions  for  the  smoothest  possible 
graduated  series.  In  doing  so  we  shall  tentatively  adopt  the  usual 
criterion  of  smoothness,  namely  the  smallness  of  the  mean  square 
of  the  error  in  the  third  difference.     Then 

where  the  variable  on  both  sides  is  y.  Then  the  mean  square  of 
the  error  in  ^^Uy   is 

where  el  is  the  mean  square  of  the  error  in  Uz.  Summing  this  for 
all  values  of  y  and  assuming  that,  except  for  a  finite  range  of  values 
oi  z,  e\  vanishes  we  have  for  the  sum 

2;;=i:2:=is^^(A3y,_,)2=2!=i»^^si;=i:?(A37._,)2 

==2:=iS^^S^=+:^(A^F^.3)2  since  A^7^_,(y   variable )  =  —  A^7^_3. 

But  2^=i*(A^Fa;_3)^  is  independent  of  z  so  that  the  expression 
reduces  to  the  product  of  two  factors,  one  of  which,  2^^!;*^^,  is  in- 
dependent of  the  graduation  formula.     It  is  only  necessary  there- 
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fore  to  consider  the  conditions  for  a  minimum  value  of  2J^1* 

The  differential  coefficient  of  this  sum  with  respect  to  Vg,  is 

2{A37^_3  —  SA^F^.,  +  SA^y^.i  —  A^F^  =—  2A«7^_3 

and  therefore  the  complete  differential  is 

2.=+oo_2A6F,_3S7x. 

But  owing  to  the  four  conditions  limiting  Vx  we  have,  where  all 
values  of  Vx  except  those  from  F_„  to  Vn  inclusive  vanish : 

2— „8F.=:0, 

:S,lz\x8Vx  =  0, 
2:=l„a:28F^  =  0, 
2"z"    a;^8F^  =  0. 


x^— » 


For  the  smoothest  possible  series  with  a  graduation  formula  ex- 
tending from  — n  to  n  inclusive  we  must  have 

2^=1;;a«f^.3SF,  =  o 

for  all  values  of  the  differentials  satisfying  these  four  equations,  or 
in  other  words  we  must  have  a  relation  of  the  form 

A^Fx_3  =  /c  -{- X:c -^  ixx^ -\- vx^ 

for  values  of  x  from  —  n  to  n  inclusive. 

But  A^Fa:_3  includes  terms  from  Far_3  to  Vx+z  inclusive.  There- 
fore Vx  must  be  an  algebraic  function  of  not  more  than  the  ninth 
degree  for  values  of  x  from  —  (ti-{-3)  toTt  +  S  inclusive. 

But  we  know  that  Vx  vanishes  for  six  values  of  a;^viz., —  (n-]-3)  ; 
—  (n-\-2);  — (n-{-l);  n  +  1;  n-\-2  and  n-\-3;  therefore 
{(n4-l)2_a;'}{(w  +  2)2— a:2}{(7i+ 3)2— a:^}  must  be  a  fac- 
tor of  Vx  which  must  therefore  take  the  form 

Vx={in  +  iy—x']{n+2y  —  x^-]{nJr^y  —  x'}ih  +  jx 

-^Jcx--\-lx^), 

where  h,  j,  Jc  and  I  are  to  be  determined  from  the  four  conditions 
limiting  Vx. 

This  is  seen  to  be  exactly  the  formula  which  would  be  arrived  at 
by     assigning     weights     Wx  =  {{n-\-l)'^ — x^}{{n -{-2)^' — x^} 
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{{n-{-3)- — x^}  and  as  the  values  of  Wx  are  symmetrical  we  see 
that  ;'  and  I  vani&h  and  the  expression  reduces  to 

Suppose  now,  to  obtain  another  view  of  the  matter  we  approach 
it  from  the  standpoint  of  a  smooth  series  of  weights  and  determine 
the  condition  for  a  minimum  value  of  2:!:^(A^Wa;)2  subject  to  the 
condition  that  all  values  of  Wx  except  those  from  W_„  to  W„  inclu- 
sive should  vanish  and  that  2^=!.„Wj,=Z'.  In  this  case  we  have 
by  reasoning  similar  to  the  above  a  relation  ^^Wxs  =  h  for  values 
of  X  from  — n  to  71  inclusive.  Hence  Wx  is  of  the  sixth  degree 
from  — {n-\-S)  to  n -\- d  inclusive.  But  Wx  vanishes  for  the  six 
valuesof  a:,  — (n  +  S);— (n  +  2);— (n+1);  (ri+1);  (n  +  2) 
and  (n  -{-  3) ;  hence  Wx  takes  the  form 

Wx  =  W{{n-{-iy  —  x^}{{n-\-2y  —  x^}{{n-\'3y  —  x^}. 

The  same  formula  is  thus  obtained  as  before,  since  only  relative 
weights  affect  the  final  result.  We  thus  see  that  the  smoothest  pos- 
sible graduated  series  from  a  formula  of  given  range  is  obtained  by 
assigning  the  smoothest  possible  series  of  weights  to  the  successive 
terms. 

In  the  preceding  investigation  it  has  been  assumed  that  the 
weight  assigned  to  a  term  depends  only  on  its  distance  from  the 
term  for  which  the  graduated  value  is  being  determined.  In  view, 
however,  of  the  fact  that  the  intrinsic  weights  of  the  terms  of  the 
ungraduated  series  are  sometimes  Imown  to  vary  from  term  to  term 
it  may  be  desirable  to  take  these  variations  into  account  and  to  as- 
sign to  each  term  a  weight  calculated  as  the  product  of  two  factors 
one  Wz  =  Wy^x  peculiar  to  the  term  itself  and  the  other  Wx  =  Wz_y 
dependent  only  on  the  distance.  We  must  then  substitute  WxWyj^x 
for  Wx  and  consider  the  series  as  probably  not  symmetrical.  Anal- 
ogy would  suggest  that  the  smoothest  series  of  graduated  values 
would  be  obtained  by  giving  to  Wz  values  inversely  proportional  to 
ei  and  to  Wx  the  same  values  as  before.  The  problem  of  testing 
this  suggestion  is  left  to  the  readers. 


EXPERIENCE   OF    CANADIAN    COMPANIES.  49 


The  European  War  Risk  with  Particular  Eefer- 

ence  to  the  practice  and  experience  op 

Canadian  Companies.* 

BT 
ABTHUB  B.  WOOD. 

The  paper  presented  by  Mr.  Thompson  at  our  last  meeting  on 
military  service  and  its  bearing  on  the  policy  contract  deals  with  a 
subject  of  immediate  interest  to  all  members  of  the  Society,  owing 
to  the  widespread  nature  and  far-reaching  effects  of  the  great  con- 
flict now  being  carried  on  in  Europe.  It  is  therefore  felt  that  any 
further  information  that  can  be  given  in  regard  to  the  mortality 
in  the  present  war  and  the  practice  of  those  companies  which  have 
already  had  to  deal  with  the  question  will  be  of  assistance  to  others 
who  may  be  faced  with  the  problem  of  deciding  what  extra  premium 
should  be  charged  to  cover  the  risk. 

Mr.  Thompson  has  traced  the  changes  in  the  policy  conditions 
governing  military  and  naval  service  of  the  leading  American  com- 
panies during  the  past  quarter  of  a  century.  The  tendency  to- 
wards liberalization  is  very  marked.  He  has  also  referred  briefly 
to  the  practice  of  companies  in  Great  Britain,  France,  Austria  and 
Hungary. 

In  view  of  the  active  part  Canada  is  taking  in  the  war  and  the 
extent  to  which  Canadian  companies  are  consequently  affected,  a 
few  remarks  on  the  corresponding  practice  of  the  Canadian  com- 
panies and  their  present  attitude  towards  the  war  risk  will  no  doubt 
be  of  interest. 

Through  the  courtesy  of  the  actuaries  of  the  several  companies 
I  have  been  furnished  with  the  information  I  required  in  regard 
to  eight  of  the  largest  Canadian  companies,  besides  the  company 
with  which  I  am  connected.  Figures  relating  to  war  claims  have 
also  been  placed  at  my  disposal.  The  combined  business  of  the 
nine  companies,  in  force  in  Canada  on  December  31, 1915,  amounted 
to  $691,916,933,  or  over  83  per  cent,  of  the  total  Canadian  business 
of  Canadian  companies. 

*  Prepared  as  discussion  of  Mr.  Thompson 's  paper,  XVI,  297. 
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The  practice  of  these  companies  prior  to  August,  1914,  shows  a 
similar  development  along  the  lines  of  liberalization  of  the  policy 
contract.  One  company  as  far  back  as  1880  had  abolished  all  restric- 
tions regarding  residence  and  occupation,  and  from  that  time  its 
policies  contained  the  simple  provision  that  "  the  assured  may  re- 
side anywhere  or  engage  in  any  occupation."  Two  other  com- 
panies state  that  they  had  for  several  years  imposed  no  restriction 
upon  military  or  naval  service  and  five  had  followed  the  same  prac- 
tice during  periods  ranging  from  two  to  five  years  prior  to  August, 
1914.  At  that  time  a  military  and  naval  service  clause  is  found  In 
the  policies  of  but  one  of  the  nine  companies. 

The  clauses  contained  in  the  earlier  policies  of  the  Canadian  com- 
panies are  very  similar  in  character.  The  restrictions  apply  during 
the  continuance  of  the  policy  and  the  assured  is  not  permitted  to 
engage  in  military  or  naval  service  in  time  of  war  without  obtaining 
the  written  consent  of  the  company  and  also  paying  such  extra 
premium  as  the  company  may  require.  An  exception  is  generally 
made  in  regard  to  service  in  the  militia  of  Canada,  in  defence  of 
Canada,  such  service  being  freely  permitted  without  extra  premium. 

At  the  outbreak  of  the  war  all  of  the  Canadian  companies,  mem- 
bers of  the  Canadian  Life  Insurance  OflBcers'  Association,  decided 
voluntarily  to  waive  all  war  restrictions  contained  in  policies  previ- 
ously issued.  Consequently  persons  holding  policies  in  these  com- 
panies, issued  prior  to  August,  1914,  are  being  fully  protected 
against  the  war  risk  without  payment  of  extra  premium  and  with- 
out any  formality  of  any  kind. 

It  became  necessary  however  to  insert  war  clauses  in  new  policies 
issued  in  Canada.  The  following  is  a  copy  of  one  adopted  at  the 
outset  by  a  number  of  the  companies,  including  four  of  the  nine 
herein  referred  to: 

"The  assured  shall  not  be  at  liberty  within  one  year  from  the 
date  of  this  policy  to  engage  in  any  Naval  or  Military  service 
outside  of  the  Dominion  of  Canada  unless  notice  thereof  be  given 
by,  or  on  behalf  of,  the  assured  to  the  Company,  and  an  extra 
premium  of  $50.00  per  each  One  Thousand  Dollars  of  assurance 
hereunder  be  paid  to  the  Company  in  advance,  or  within  ninety 
days  after  the  assured's  engaging  in  such  service.  Failing  such 
notice  and  payment,  the  Company's  liability  in  the  event  of  the 
assured's  death  consequent  upon  his  engaging  in  such  Naval  or 
Military  service,  shall  be  limited  to  one  tenth  of  the  sum  assured  by 
this  policy." 
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This  clause,  as  subsequent  events  have  shown,  is  exceedingly  lib- 
eral. The  restriction  applies  only  to  the  first  policy  year  and  the 
extra  premium  is  limited  to  a  single  extra  of  five  per  cent,  of  the 
sum  assured.  Two  companies  extended  the  restriction  to  the  first 
three  policy  years  and  provided  for  an  annual  extra  premium  of  five 
per  cent,  of  the  sum  assured  payable  during  the  continuance  of 
such  service.  Two  companies  made  the  restriction  apply  during 
the  continuance  of  the  policy.  One  company  drew  a  distinction 
between  service  on  behalf  of  the  British  Empire  and  other  military 
or  naval  service,  making  the  restriction  apply  for  one  year  only  in 
the  first  instance  and  for  two  years  in  the  second.  In  all  cases 
military  service  within  the  Dominion  of  Canada  is  freely  permitted. 
On  failure  to  comply  with  the  provisions  of  the  clause  five  companies 
limit  the  amount  payable  in  the  event  of  death  consequent  upon 
engaging  in  military  or  naval  service  to  one  tenth  of  the  sum  as- 
sured. One  company  returns  the  legal  reserve,  while  in  two  cases 
the  policy  is  rendered  null  and  void.  One  of  the  companies  which 
charges  an  annual  extra  premium  agrees  to  pay  one  tenth  of  the 
sum  assured  for  each  annual  premium  paid. 

Present  Practice  of  Canadian  Companies. 

The  prolongation  of  the  war,  the  large  number  of  men  being 
recruited  in  Canada  and  the  heavy  casualties  have  rendered  it  ad- 
visable to  adopt  more  stringent  regulations.  Accordingly  new 
clauses  have  since  been  introduced  by  all  of  the  companies.  In  con- 
sidering the  form  in  which  these  clauses  are  drawn  reference  should 
be  made  to  the  provision  of  Section  95  (&)  of  the  Dominion  In- 
surance Act  and  also  to  a  ruling  of  the  Superintendent  of  Insur- 
ance in  regard  thereto.  Section  95  (&)  requires  that  every  policy 
delivered  in  Canada  shall  contain  in  substance  a  provision,  "that 
the  assured  may  without  the  consent  of  the  company  engage  in  the 
active  service  of  the  militia  of  Canada,  notice  thereof,  however,  to 
be  given  by,  or  on  behalf  of,  the  insured  to  the  Company  within 
ninety  days  after  the  date  of  his  so  engaging  in  such  service  and 
such  extra  premium  to  be  paid  during  the  continuance  of  such 
service  as  the  Company  shall  fix  in  pursuance  of  the  terms  of  the 
policy."  Most  of  the  Canadian  companies  were  prepared  to  permit 
service  in  the  militia  of  Canada  for  the  defence  of  Canada  without 
any  restriction.     One  company  in  fact  had  adopted  a  clause  con- 
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taining  the  express  provision  that  "  the  assured  may  engage  in  the 
service  of  the  militia  of  Canada  without  extra  premium  or  reduc- 
tion of  the  sum  assured."  This  was  done  in  the  belief  that  Section 
95  (&)  applied  only  to  service  in  the  militia  of  Canada  under  the 
Militia  Act,  as  ordinarily  interpreted,  that  is  to  say,  for  the  imme- 
diate defence  of  Canada,  and  not  to  service  with  forces  specially 
recruited  for  overseas  duty.  There  appears  to  be  considerable  doubt 
however  as  to  the  exact  status  of  Canada's  overseas  forces,  but  the 
Superintendent  of  Insurance,  following  a  ruling  of  the  Department 
of  Justice,  has  notified  the  companies  that  these  forces  are  deemed 
to  fall  under  the  designation  "  militia  of  Canada,"  in  that  they  are 
"military  forces"  of  Canada.  The  new  clauses  have  therefore 
been  drafted  with  this  ruling  in  mind.  The  following  three  are 
typical  of  those  now  in  use : 

( 1 )  "  The  assured  may  engage  in  the  active  service  of  the  militia 
of  Canada,  or  in  other  military,  naval  or  aeronautic  service,  pro- 
vided that  notice  be  given  by  him  or  on  his  behalf  to  the  company 
within  ninety  days  after  the  date  of  his  engaging  in  such  service, 
and  provided  also  that  such  extra  premiums  be  paid  annually  dur- 
ing the  continuance  of  such  service  as  the  Company  shall  require, 
the  first  of  said  extra  premiums  to  accrue  from  the  date  of  assured's 
departure  from  Canada  and  to  be  paid  prior  to  the  expiration  of 
the  ninety  days  above  mentioned,  or  prior  to  the  date  of  said  depar- 
ture, whichever  may  be  the  later. 

If,  however,  the  assured  shall  engage  in  military,  naval  or  aero- 
nautic service  of  any  kind  without  giving  said  notice  and  paying  the 
extra  premiums  before  the  expiration  of  said  period  allowed  there- 
for, this  policy  shall  not  thereby  become  void  but  if  the  assured 
shall  die  from  any  cause  whatever  prior  to  three  months  after  the 
conclusion  of  peace  terminating  the  present  war  between  Great 
Britain  and  Germany  and  other  enemy  countries,  the  amount  pay- 
able under  this  policy  shall  be  only  twenty-five  per  cent,  of  the  face 
value  thereof  and  the  company  shall  not  be  liable  for  any  amount 
in  excess  of  said  twenty-five  per  cent. 

Active  service  in  the  militia  of  Canada  within  the  limits  of  the 
Dominion  is  permitted  without  extra  premium  or  reduction  of  the 
sum  assured." 

(2)  "(a)  The  assured  may  engage  in  active  service  in  the  militia 
of  Canada,  within  the  borders  of  Canada,  free  of  any  extra  premium. 
(6)  The  assured  may  engage  in  active  service  in  the  militia  of  Can- 
ada, outside  the  borders  of  Canada,  provided  written  notice  be 
given  to  the  Head  Ofiice  of  the  Company  within  ninety  days  after 
the  date  of  his  entering  upon  such  service  and  such  extra  premiums 
be  paid  as  the  Company  shall  fix  from  time  to  time  (but  not  to 
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exceed  fifteen  per  cent,  of  the  sum  assured  per  annum),  the  payment 
of  the  first  of  such  extra  premiums  to  be  made  within  ninety  days 
after  the  date  of  his  entering  upon  such  service,  (c)  The  assured 
may  not  engage  in  any  other  active  military  or  naval  service  what- 
soever, without  the  written  consent  of  the  Company,  evidenced  by 
the  signature  of  two  executive  officers  thereof  and  the  payment  of 
such  extra  premiums  as  the  Company  may  determine  (but  not  to 
exceed  fifteen  per  cent,  of  the  sum  assured  per  annum),  (d) 
Should  the  extra  premiums  required  under  (&)  and  (c)  be  not  duly 
paid  then  the  liability  of  the  Company  under  this  policy,  in  event 
of  the  death  of  the  assured  during  such  service  or  within  six  months 
after  the  termination  of  such  service,  shall  be  limited  to  the  return 
of  all  ordinary  premiums  paid,  with  interest  at  the  rate  of  five  per 
cent,  per  annum  compounded  yearly,  but  the  amount  of  such  re- 
turn shall  not  exceed  the  sum  assured." 

(3)  "The  insured  may  reside  or  travel  in  any  part  of  the  world 
and  engage  in  any  occupation,  subject,  however,  to  the  conditions 
herein  provided,  that  is  to  say,  the  insured  may,  without  the  consent 
of  the  Company,  engage  in  the  active  service  of  the  militia  of  Canada 
within  Canada,  without  extra  charge  and  without  prejudice  to  this 
insurance,  but  if  the  insured  shall  engage  in  the  active  service  of 
the  militia  of  Canada  or  in  any  other  military,  naval  or  aero- 
nautic service  outside  of  Canada,  notice  thereof  shall  be  given 
by  or  on  behalf  of  the  insured  to  the  Company  within  ninety 
days  after  his  departure  from  Canada  in  such  service,  and  there 
shall  become  due  to  the  Company  on  the  date  of  such  departure  an 
extra  premium  as  stated  hereunder,  which  said  extra  premium 
shall  be  paid  to  the  Company  within  ninety  days  after  the  said  de- 
parture, otherwise  this  policy  shall  be  null  and  void. 

After  the  conclusion  of  the  war  occasioning  such  service,  if  this 
policy  be  still  in  force,  the  Company  shall  refund  to  the  insured 
such  portion  of  said  extra  premium  as  shall  be  determined  by  the 
Company  with  reference  to  its  experience  among  policies  upon  which 
the  said  extra  premium  shall  have  been  paid. 

The  said  extra  premium  shall  be  a  percentage  of  all  insurance 
provided  as  follows: 

7^  per  cent,  if  said  insurance  does  not  exceed  $5,000 ; 

10  per  cent,  if  said  insurance  exceeds  $5,000  but  does  not  ex- 
ceed $10,000; 

I2Y2  per  cent,  if  said  insurance  exceeds  $10,000  but  does  not  ex- 
ceed $15,000; 

15  per  cent,  if  said  insurance  exceeds  $15,000." 

The  points  covered  by  the  new  clauses  resolve  themselves  under 
the  following  headings : 

(a)  Service  in  the  militia  of  Canada  within  Canada.  Seven  of 
the  nine  companies  impose  no  restriction  on  such  service.     In  the 
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remaining  two  cases  no  distinction  is  drawn  between  service  in  the 
militia  and  other  military  or  naval  service. 

(b)  Service  in  the  militia  of  Canada  outside  of  Canada.  All 
of  the  companies  permit  service  in  the  militia  of  Canada  outside 
of  Canada  provided  that  the  company  be  notified  and  the  extra 
premium  paid  within  ninety  days  after  entering  upon  such  service, 
or,  where  service  within  Canada  is  permitted  without  restriction, 
before  leaving  Canada,  whichever  date  may  be  tlie  later. 

(c)  Other  military,  naval  or  aeronautic  service.  The  regula- 
tions of  three  companies  are  the  same  as  those  which  apply  to 
service  in  the  militia  outside  of  Canada,  while  six  require  also  that 
the  consent  of  the  company  shall  be  obtained. 

(d)  Extra  premiums.  Six  companies  require  such  annual  extra 
premiums  as  the  company  may  fix,  two  provide  that  the  extra 
premiums  shall  not  exceed  fifteen  per  cent,  per  annum  of  the  sum 
assured,  and  one,  whose  clause  is  quoted  in  full  above,  charges  a 
single  extra  premium,  graded  according  to  the  amount  of  the  in- 
surance. The  last  company  also  agrees  to  refund,  after  the  con- 
clusion of  the  war,  such  portion  of  the  extra  premium  as  shall  be 
determined  by  the  company  according  to  its  experience  under  such 
policies. 

(e)  Conditions  if  provisions  of  clause  be  not  complied  with. 
On  failure  to  comply  with  the  provisions  of  the  war  clause,  one  com- 
pany's policy  is  rendered  null  and  void,  three  provide  for  the  return 
of  all  premiums  paid  with  five  per  cent,  compound  interest  if  death 
occurs  during  such  service  or  within  three  (or  six)  months  there- 
after, three  return  the  legal  reserve  and  two  agree  to  pay  twenty- 
five  per  cent,  of  the  face  value  of  the  policy. 

(/)  Duration  of  the  restriction.  In  eight  of  the  companies  the 
operation  of  the  clause  is  not  limited  in  duration.  One  company 
limits  the  restriction  to  the  duration  of  the  present  war  between 
Great  Britain  and  Germany  and  other  enemy  countries. 

Three  companies  do  not  at  present  accept  applicants  who  have 
enlisted  for  overseas  service,  or  who  state  that  they  intend  to  do  so. 
Six  companies  accept,  usually  on  the  20-year  endowment  plan,  for 
an  amount  not  exceeding  $5,000.  The  extra  premiums  now 
charged  range  from  seven  and  one-half  per  cent,  to  fifteen  per  cent, 
per  annum  of  the  sum  assured.  Individual  risks  only  are  accepted 
and  then  only  provided  the  applicant  declares  that  it  is  his  inten- 
tion to  pay  the  premiums  himself  and  to  continue  the  policy  per- 
manently. 

Canadian  War  Claims  during  1915. 

No  data  based  upon  insurance  experience  are  as  yet  available  from 
which  to  ascertain  the  rate  of  war  mortality  thus  far  experienced. 
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Several  of  the  companies  have  attempted  to  estimate  the  amount  of 
assurance  at  risk  on  the  lives  of  persons  who  have  enlisted  for  over- 
seas service,  but  as  permits  are  not  required  under  policies  issued 
prior  to  August,  1914,  it  has  been  found  impossible  to  obtain  even 
an  approximate  idea  of  the  amount  of  the  exposures.  The  gen- 
eral effect  of  the  war  claims  upon  the  mortality  as  a  whole  may 
however  be  observed  by  comparing  the  actual  claims  of  the  year 
with  the  expected  by  the  standard  valuation  table.  In  the  follow- 
ing table  the  percentages  which  the  net  death  losses  (sums  assured 
less  reserve  thereon)  during  the  year  ending  December  31,  1915, 
were  of  the  expected  by  the  O'"^^^  table  are  shown  for  eight  of  the 
nine  companies,  (a)  excluding  war  claims,  and  (&)  including  war 
claims.  The  percentages  which  the  gross  war  claims  were  of  the 
mean  business  in  force  in  Canada  are  also  shown.  The  companies 
are  not  referred  to  by  name,  but  are  tabulated  in  the  order  of  the 
percentages  in  the  second  column. 

Effect  of  War  Claims  of  Nine  Canadian  Companies  During  the  Teab 
Ending  December  31,  1915.    Canadian  Business  Only. 


No. 

Percentage  Total  Canadian  Claims  of 
Expected  by  0"*^^)  Table. 

Net  War  Claims. 

Per  Cent,  ot 

Expected  by  O^C^) 

Table. 

Gross  War  Claims. 
Per  Cent,  of  Mean 

Total  Canadian 
Business  In  Force. 

(a)  Excluding  War 
Claims. 

(6)  Including  War 
Claims. 

1 

28.1 

42.6 

14.6 

.147 

2 

35.0 

45.0 

10.0 

.113 

3 

30.2 

45.2 

15.0 

.148 

4 

40.1 

54.6 

14.5 

.148 

5 

44.3 

55.7 

11.4 

.136 

6 

50.0 

57.4 

7.4 

.072 

7 

49.5 

64.3 

14.8 

.147 

8 

60.4 

72.9 

12.5 

.169 

9 

Not  given 

— 

.098 

Total... 

46.1 

58.4 

13.3 

.134 

The  total  mortality  including  war  claims  is  seen  to  have  been  re- 
markably favorable  in  every  instance,  the  ratio  of  actual  to  expected 
ranging  from  42.6  per  cent,  to  72.9  per  cent.,  while  for  the  eight 
companies  combined  it  was  58.4  per  cent.  The  net  loss  imder  war 
claims  for  the  combined  companies  was  13.3  per  cent,  of  the  ex- 
pected claims.  The  gross  war  claims  for  the  nine  companies  com- 
bined were  .134  per  cent,  of  the  mean  Canadian  business  in  force. 
The  corresponding  figures  for  the  Mutual  Life  of  New  York  as 
given  by  Mr.  Thompson  were  .107  per  cent,  for  Canada,  and  .196 


56  EUROPEAN   WAR  RISK. 

per  cent,  for  the  combined  business  in  all  countries  engaged  in  tbe 
war.  The  gross  Canadian  claims  incurred  by  the  nine  companies 
were  $5,834,822,  of  which  $900,869,  or  15.2  per  cent.,  were  due  to 
the  war.  The  corresponding  ratio  for  the  ten  British  offices  given 
in  Mr.  Thompson's  paper  on  page  313  is  8.7  per  cent,  but  as  the 
annual  reports  from  which  the  figures  were  taken  were  for  the  year 
1914,  the  war  claims  in  the  case  of  those  companies  whose  year 
ends  on  December  31,  would  be  those  incurred  during  the  first  five 
months  of  the  war  only.  The  war  claims  reported  by  the  Canadian 
companies  include  deaths  from  all  causes  among  combatants  and 
also  deaths  among  non-combatants  through  acts  of  war,  such  as 
the  sinking  of  the  Lusitania  and  other  vessels. 

In  the  annual  statement  for  1915,  recently  received  from  one  of 
the  large  British  offices,  the  total  death  claims  for  the  year  are 
reported  to  have  been  £472,672,  of  which  £67,541,  or  14.3  per  cent., 
were  war  claims.  The  actual  mortality  was  90.3  per  cent,  of  the 
expected  and  excluding  war  claims  76.4  per  cent.  The  war  claims 
of  this  particular  company  were  therefore  13.9  per  cent,  of  the  ex- 
pected mortality  as  compared  with  13.3  per  cent,  for  the  Canadian 
companies.  The  report  stated  that  the  mortality  apart  from  war 
claims  was  above  the  average,  the  reason  advanced  being  the  in- 
creased death  rate  among  elderly  people  due  to  the  anxiety  and 
strain  caused  by  the  war.  The  Canadian  companies,  on  the  other 
hand,  appear  to  have  experienced  a  particularly  favorable  mortality 
apart  from  war  claims,  but  the  proportion  of  aged  policyholders  in 
Canadian  companies  is  probably  much  lower  than  in  the  British 
company.  The  preceding  figures  show  that  as  far  as  the  Canadian 
companies  are  concerned  the  war  claims  during  1915  have  had  no 
disturbing  effect  upon  the  mortality  as  a  whole. 

What  we  are  chiefly  interested  in,  however,  is  the  rate  of  mor- 
tality among  persons  actually  exposed  to  the  war  risk.  Mr.  Thomp- 
son has  given  us  the  results  of  an  attempt  to  ascertain  the  rate  of 
war  mortality,  by  making  an  estimate  of  the  war  exposures  of  the 
Mutual  Life  of  New  York.  For  the  combined  business  in  the  six 
countries  principally  affected  by  the  war,  he  obtains  a  loss  ratio  of 
only  2.7  per  cent.  This  on  its  face  appears  to  be  very  low.  The 
rate  of  mortality  in  the  British  Army  during  the  whole  period  of 
the  South  African  War,  as  ascertained  by  Messrs.  Schooling  and 
Rusher,  was  5.3  per  cent,  per  annum  among  officers,  and  3.8  per 
cent,  among  non-commissioned  officers  and  m^n.     Considering  the 
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deadly  nature  of  the  present  conflict,  one  would  naturally  expect 
a  much  higher  death  rate  than  in  the  South  African  War  and  this 
opinion  is  confij-med  by  such  experience  ,as  is  at  present  available. 

Mortality  Among  British  Regular  Officers  during  First 

Year  of  "War. 

The  following  statistics  relating  to  the  deaths  among  oflficers 
who  were  serving  in  the  British  regiments  of  the  regular  army 
at  the  outbreak  of  the  war  are  worthy  of  consideration.  The  table 
given  below  appears  in  an  address  delivered  by  Mr.  D.  H.  Gordon- 
Smith  before  the  Insurance  Institute  of  Yorkshire.  The  figures 
do  not  include  among  the  deaths,  officers  missing  or  unofficially  re- 
ported to  be  killed  or  dead,  but  the  exposures  include  regimental 
officers  who  were  in  staff  employment  when  the  war  began  or  who 
were  adjutants  of  territorial  regiments,  many  of  whom  have  conse- 
quently not  been  exposed  to  any  considerable  risk.  The  number  of 
officers  to  begin  with  was  11,819,  and  the  death  casualties  officially 
reported  up  to  July  31,  1915,  thus  covering  nearly  the  first  year  of 
war  and  over  eleven  months  of  actual  hostilities,  were  as  follows : 


Total  OflBcers. 

OI  Whom  Killed 
or  Died. 

Percentage. 

Cavalry 

996 
1,359 
1,068 

970 
6,029 

393 
1,004 

114 

97 

19 

43 

1,105 

1 
25 

11.4 
7.1 
1.8 
4.4 

18.3 

.3 

2.5 

R.  H.  A.  andE.  F.  A 

R.  G.  A 

R.  E 

Infantry 

A.  S.  C 

E.  A.  M.  C 

11,819 

1,404 

11.9 

The  loss  ratio  over  all  services  is  thus  11.9  per  cent.,  but  in  the 
combatant  branches  (excluding  the  A.S.C.  and  the  R.A.M.C.)  it 
is  13.2  per  cent,  and  in  the  infantry  as  high  as  18.3  per  cent.  This 
latter  figure  is  two  and  one-third  times  the  rate  of  mortality  among 
British  officers  during  the  first  year  of  the  South  African  War. 


Mortality  Among  the  First  Division  of  Canada's  Expedi- 
tionary Forces. 

Further  information  regarding  the  mortality  in  the  present  war 
may  be  obtained  from  a  study  of  the  casualties  among  Canada's 
Expeditionary  Force.  ^^  In  the  Appendix  to  Sir  Max  Aitken's  book 


58  EUROPEAN   WAR  RISK. 

"  Canada  in  Flanders,"  details  are  given  of  the  casualties  of  the 
First  and  Second  Canadian  Divisions  up  to  November  30,  1915. 
The  exact  number  of  men  composing  the  various  units  is  not  given 
and  consequently  the  exposed  to  risk  can  only  be  obtained  approxi- 
mately. A  sufficiently  close  approximation  can  however  be  made 
to  serve  our  present  purpose.  The  casualties  are  reported  sep- 
arately for  the  First  and  Second  Divisions,  but  I  will  deal  only  with 
the  First  as  the  Second  has  been  but  a  short  time  on  the  firing  line. 

Canada's  First  Expeditionary  Force  numbered  33,000  men,  a  com- 
plete Army  Division  with  more  than  half  a  Eeserve  Division,  It 
comprised  cavalry,  artillery,  infantry,  engineers,  signallers,  supply 
and  ammunition  columns,  field  ambulances  and  hospital  staffs.  The 
force  arrived  in  England  on  October  14,  1914.  The  Princess  Pa- 
tricia Eegiment  left  for  the  front  at  the  end  of  December  to  rein- 
force a  British  Brigade,  and  a  complete  Canadian  Division  sailed 
for  France  early  in  February.  The  remainder  of  the  troops  were 
left  in  England  as  the  Base  Brigade  of  the  Division,  The  period 
of  exposure  in  France  therefore  covers  eleven  months  in  the  case 
of  the  Patricias,  and  nearly  ten  months  in  the  case  of  the  First  Di- 
vision. The  casualties  among  the  Patricias  are  reported  separately, 
but  are  included  under  the  First  Division,  A  complete  Army  Divi- 
sion comprises  approximately  20,000  men,  but  there  may  be  a 
slightly  larger  or  smaller  number.  The  full  complement  of  an  in- 
fantry regiment  is  1,148,  consisting  of  36  officers  and  1,112  of  other 
ranks. 

In  estimating  the  exposed  to  risk  the  number  of  men  at  the 
outset  in  the  First  Division  and  the  Patricias  combined  may  be 
taken  approximately  at  22,500  men,  of  whom  about  830  would  be 
officers  and  21,670  of  other  ranks.  It  is  assumed  that  as  casualties 
occur  the  ranks  are  filled  by  reinforcements.  Assuming  the  orig- 
inal number  to  have  been  exposed  for  the  whole  period  under 
consideration  and  the  reinforcements  for  one-half  the  period,  the 
exposed  to  risk  would  be  1,075  officers  and  27,730  of  other  ranks, 
a  total  of  28,805. 

The  casualties  reported  were  as  stated  on  opposite  page. 

On  this  basis  the  death  rate  for  the  period  of  about  ten  months 
after  leaving  England  is  ascertained  to  be  12.2  per  cent,  among 
officers,  9,1  per  cent,  among  other  ranks,  and  9,2  per  cent,  for 
all  combined.  It  will  be  observed  that  all  wounded  are  assumed 
to  be  replaced  by  new  men,  but  as  a  matter  of  fact  a  considerable 
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OfiBcers. 

other  Ranks. 

Total. 

Killed  in  action 

99 

28 

4 

1,678 
714 
104 

1,777 
742 
108 

Died  of  wounds 

Died  of  disease 

Total  deathis 

131                  2.49fi 

2,627 

7,484 

1,303 

996 

Wounded  

307 
37 
20 

7,177 

1,266 

976 

Prisoners  of  war 

Missing 

Total  casualties 

495 

11,915 

12,410 

proportion  of  the  woimded  are  only  temporarily  disabled  and  soon 
return  to  the  ranks.  Furthermore,  the  deaths  are  probably  under- 
stated, as  many  of  those  reported  as  missing  will  probably  ultimately 
be  numbered  among  the  dead. 

In  the  foregoing  calculation  the  combatant  and  non-combatant 
branches  of  the  Division  have  been  combined  without  regard  to  the 
varying  degrees  of  hazard.  It  is  therefore  advisable  to  consider 
separately  the  thirteen  infantry  battalions  included  under  the  First 
Division. 

Following  the  same  assumptions,  the  exposures,  would  be  ap- 
proximately 741  officers  and  19,992  men.  The  deaths  were  119 
officers  and  2,269  men,  and  the  resulting  death  rate  16.0  per  cent, 
among  officers,  11.4  per  cent,  among  other  ranks,  and  11.5  per  cent, 
for  all  combined. 

Making  allowance  for  the  difference  in  the  periods  of  actual  ex- 
posure, the  death  rate  among  officers  is  remarkably  close  to  that  re- 
ported among  British  infantry  officers  of  the  Eegular  Army  during 
the  first  eleven  months  of  actual  hostilities. 

I  am  fully  conscious  of  the  fact  that  the  above  results  must  be  re- 
garded merely  as  a  rough  approximation  to  the  actual  death  rate, 
but  the  figures  nevertheless  are  impressive.  One  point  which  is 
clearly  brought  out  is  the  much  higher  death  rate  among  officers 
than  among  the  other  ranks. 

Mr.  Thompson  draws  the  conclusion  from  his  figures  that  a  war 
extra  of  five  per  cent,  per  annum  would  probably  be  a  sufficient  pro- 
tection iu  any  of  the  warring  countries,  but  so  far  as  the  preceding 
statistics  serve  as  an  indication  of  the  probable  death  rate  this 
would  seem  to  be  quite  inadequate.  The  inference  is  that  the 
amount  of  assurances  exposed  to  the  war  risk  has  been  overestimated. 
Let  us  therefore  briefly  consider  the  assumptions  on  which  the  cal- 
culation has  been  made.     It  is  assumed  that  the  army  is  recruited 
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by  enlisting  certain  percentages  of  the  male  population  in  the  sev- 
eral age  groups,  and  that  the  insurance  in  force  in  these  age  groups 
is  drawn  upon  in  similar  proportions.  The  assumed  age  distribu- 
tion may,  however,  differ  sufficiently  from  the  actual  to  materially 
affect  the  estimate.  Furthermore,  it  is  questionable  if  we  are  jus- 
tified  in  assuming  that  the  recruits  are  drawn  in  equal  proportions 
from  the  insured  and  uninsured  groups  of  the  population,  at  any 
rate  in  a  country  where  the  voluntary  system  of  enlistment  pre- 
vails. Some  interesting  figures  have  recently  been  announced  in 
regard  to  the  age  distribution  and  occupations  of  the  Canadian 
troops  enlisting  up  to  February  29,  1916,  the  total  force  then  being 
263,111.  These  may  be  used  for  the  purpose  of  illustration.  The 
classification  by  age  is  as  follows: 

Total. 
Age.  All  Ranks.  Percentage. 

Under   20    26,260  10.03 

20-25   95,755  36.50 

25-30    66,1M  25.23 

30-35    42,371  15.81 

35-40    22,128  8.45 

40-45    9,228  3.51 

Over  45   1,225  .47 

263,111  100 


In  an  army  drawn  from  the  various  age  groups  in  the  proportions 
assumed  by  Mr.  Thompson  approximately  80  per  cent,  would  be 
under  age  35,  12.5  per  cent,  would  fall  in  the  group  35-44,  and  7.5 
per  cent,  would  be  45  or  over.  The  corresponding  Canadian  figures 
are  87.5  per  cent,  under  age  35,  12  per  cent,  between  ages  35  and 
45  and  only  one-half  of  one  per  cent,  over  age  45.  As  such  a.  large 
proportion  of  the  business  in  force  in  the  Mutual  Life  of  New  York 
(63  per  cent.)  is  at  ages  45  and  over,  any  error  in  the  percentage 
assumed  to  be  recruited  from  the  population  at  these  ages  will  have 
a  marked  effect  upon  the  estimated  total  assurances  exposed  to  the 
war  risk.  If,  for  example,  the  recruits  are  assumed  to  be  drawn 
from  the  several  age  groups  so  as  to  form  an  army  in  which  the 
age  distibution  will  be  in  accordance  with  the  Canadian  percentages 
and  if  the  estimated  business  exposed  to  the  war  risk  be  correspond- 
ingly adjusted,  the  effect  will  be  to  increase  the  loss  ratio  for  the 
total  business  from  2.7  per  cent,  to  about  3.8  per  cent.  If  the  same 
assumption  be  applied  to  the  business  in  Great  Britain  alone,  the 
ratio  will  be  increased  from  3.6  per  cent,  to  about  5.8  per  cent. 
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The  classification  of  the  Canadian  troops  by  occupations  is  given 
as  follows: 

Total. 

Occupations.                                                          All  Ranks.  Percentage. 

Professions   16,153  6.14 

Employers  and  merchants 6,530  2.48 

Clerical   workers    48,777  18.48 

Manual  workers    170,369  64.77 

Farmers   14,200  5.40 

Kanchers    2,844  1.08 

Students    4,238  1.65 

263,111  100 


It  will  be  observed  that  65  per  cent,  were  manual  workers,  6.5 
per  cent,  farmers  and  ranchers,  20  per  cent,  clerical  workers  or 
students,  and  only  8.5  per  cent,  professional  men,  merchants  and 
employers.  If  the  business  in  force  were  grouped  according  to  the 
occupations  of  the  assured  we  would  expect  to  find  a  very  large  pro- 
portion on  the  lives  of  professional  men,  merchants,  employers  and 
clerical  workers,  and  a  much  smaller  proportion  on  the  lives  of 
manual  workers.  For  this  reason  also  the  estimated  exposures 
have  probably  been  overstated. 

Another  important  point  to  which  attention  should  be  drawn  is 
that  the  duration  of  the  exposures  also  is  a  very  uncertain  quantity, 
for  as  a  rule  a  long  period  of  preliminary  training  is  undergone  be- 
fore the  troops  are  sent  to  the  front.  The  average  period  of  ex- 
posure to  the  war  risk  was  probably  considerably  less  than  one  year. 
Mr.  Thompson  has  drawn  attention  to  the  short  duration  of  the 
exposures  in  the  case  of  the  Italian  business. 

There  are  other  points  also  which  might  be  mentioned,  but  the 
above  considerations  will  serve  to  illustrate  the  extent  to  which  an 
estimate  of  this  kind  may  be  astray. 

The  general  consensus  of  opinion  among  British  and  Canadian 
actuaries,  as  reflected  by  the  extra  premiums  charged  to  cover  the 
war  risk,  is  also  in  accord  with  the  view  that  a  much  heavier  death 
rate  than  5  per  cent,  per  annum  may  be  anticipated.  At  the  out- 
break of  the  war  the  extra  premium  recommended  by  the  British 
Life  Offices'  Association  in  connection  with  new  assurances  was  7 
guineas  per  cent,  for  the  combatant  branches  of  the  service.  This 
rate  was  shortly  afterwards  increased  to  10  guineas,  and  later  on  it 
was  decided  to  leave  the  question  of  extra  premium  to  the  individual 
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judgment  of  each  office.  I  am  informed  that  the  extra  premiums 
charged  at  the  present  time  by  the  British  offices  vary  from  10 
guineas  to  as  high  as  30  guineas  per  cent.  This  latter  rate  of 
course  is  practically  prohibitive.  The  practice  of  the  Canadian 
companies  has  already  been  mentioned. 

It  is  generally  conceded  that  the  statistics  of  previous  wars  are 
no  indication  of  the  mortality  rate  likely  to  be  experienced  in  the 
present  European  War,  Such  information  as  is  thus  far  available 
undoubtedly  indicates  that  the  rate  of  mortality  has  already  been 
very  high,  and  no  one  can  predict  with  any  degree  of  confidence 
what  the  future  experience  will  be. 

Considering  the  uncertainty  attached  to  the  question  it  is  a  wise 
precaution  not  to  fix  the  extra  premium  definitely  in  advance  when 
issuing  a  policy,  but  to  retain  the  right  to  readjust  the  rate  from 
time  to  time  according  to  the  judgment  of  the  company. 
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Legal  Notes. 

BY 

WENDELL   M.   STRONG. 

Failure  to  Attach  Application  to  Policy: — (Archer  vs. 
Equitable  Life  Assur.  Soc,  Court  of  Appeals  of  N.  Y.,  218  N.  Y. 
18.)  The  question  involved  in  this  case  was  whether  a  misrepre- 
sentation in  procuring  the  issuance  of  the  policy  could  be  proved 
although  the  statements  involved  were  not  contained  in  any  paper 
attached  to  the  policy.  The  provision  of  the  New  York  Statute 
relied  upon  to  prevent  introducing  such  statements  is : 

"Policy  to  Contain  the  Entiee  Contract;  Statements  of 
Insured  to  be  Eepeesentations  and  not  Warranties. 

"Every  policy  of  insurance  issued  or  delivered  within  the  state 
on  or  after  the  first  day  of  January,  nineteen  hundred  and  seven, 
by  any  life  insurance  corporation  doing  business  within  the  state 
shall  contain  the  entire  contract  between  the  parties  and  nothing 
shall  be  incorporated  therein  by  reference  to  any  constitution,  by- 
laws, rules,  application  or  other  writings  unless  the  same  are  en- 
dorsed upon  or  attached  to  the  policy  when  issued;  and  all  state- 
ments purporting  to  be  made  by  the  insured  shall  in  the  absence  of 
fraud  be  deemed  representations  and  not  warranties.  Any  waiver 
of  the  provisions  of  this  section  shall  be  void." 

The  court  stated  that  the  meaning  of  the  section  was  manifestly 
not  clear  through  its  language,  and  that,  therefore,  it  was  neces- 
sary to  search  for  the  legislative  intent  as  revealed  by  the  relevant 
conditions  existing  when  the  section  was  adopted  and  the  evils  it 
was  designed  to  remedy.  In  thus  examining  the  conditions  at 
the  time  the  statute  was  passed,  the  court  spoke  of  the  fact  that  the 
written  evidence  of  the  representations  made  by  the  insured  fre- 
quently was  in  the  possession  of  the  insurer  only,  and  the  insured — 
through  not  having  a  copy  of  his  statements — was  not  in  a  position 
"  to  examine  and  correct  any  errors  in  them."  Also,  the  insured,  or 
the  beneficiary,  might  first  become  conscious  of  the  errors  after  a 
period  of  years  "when  they  were  alleged  by  the  insurers  in  avoid- 
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ance  of  the  obligations  to  pay  the  sum  assured."  Other  conditions 
were  also  adduced  for  considering  that  the  statute  was  intended  to 
cover  the  statements  made  by  the  insured  in  the  application  to  in- 
duce the  company  to  accept  the  application  as  well  as  to  cover  any 
direct  contractual  provisions  of  the  application. 

The  court  held  that  the  statements  of  the  insured  could  not  be 
used  as  a  defense  when  not  contained  in  the  policy  or  attached  to  it. 
This,  then,  must  be  regarded  as  the  law  in  New  York  State  under 
the  provisions  of  its  statute. 

The  statutes  in  many  of  the  states  are  more  explicit  on  this 
point,  containing  an  express  provision  that  statements  of  the  in- 
sured could  not  be  used  as  a  defense  unless  contained  in  the  written 
application  and  a  copy  of  the  application  was  attached  to  the  policy. 

Tax  on  Premiums: — (Commonwealth  vs.  Penn  Mutual  Life 
Insurance  Co.,  Supreme  Court  of  Pa.,  not  yet  reported.)  The 
statute  imposed  a  tax  upon  premiums  and  assessments  received 
by  insurance  companies  "  either  in  money  or  in  the  form  of  notes, 
credits  or  any  other  substitute  for  money."  The  company  claimed 
deduction  for  dividends.  The  court  upheld  the  company's  conten- 
tion that  the  gross  amount  of  the  premium  was  not  what  it  really 
received.    An  extract  from  the  opinion  is : — 

"  The  maximum  premiums  named  in  the  several  policies  were 
neither  demanded  nor  received  by  the  company.  Under  the  terms 
of  the  contract  the  policyholders  had  the  right  to  demand  that  their 
respective  shares  of  their  previous  contributions  over  and  above  the 
actual  and  necessary  expenses  of  the  company  should  be  credited 
upon  the  maximum  premiums  at  each  premium  paying  period,  and 
that  upon  payment  of  the  balance  the  policies  should  respectively  be 
continued  in  force  until  the  next  premium  paying  period  arrived.'^ 

Taxation: — (Northwestern  Mutual  Life  Ins.  Co.  vs.  State, 
Supreme  Court  of  Wisconsin,  155  N.  W.  Eep.  609.)  The  statute 
provided  that  domestic  life  insurance  companies  should  pay  as  a 
license  fee  and  in  lieu  of  all  other  taxes,  except  taxes  on  real  estate, 
three  percentum  of  the  gross  income  of  the  year,  excepting  therefrom 
rentals  of  real  estate  on  which  taxes  had  been  paid  and  premiums 
collected  outside  the  state  on  policies  held  by  non-residents ;  whereas 
foreign  companies  paid  but  three  hundred  dollars  except  where 
increased  by  reciprocal  provision.  Also,  stipulated  premium  com- 
panies, assessment  companies  and  fraternal  associations,  either  for- 
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eign  or  domestic,  paid  but  three  hundred  dollars.  The  company 
claimed  that  this  denied  it  the  equal  protection  of  the  law  because  it 
made  arbitrary  discrimination  and  hence  was  contrary  to  the  four- 
teenth amendment  of  the  constitution. 

The  court  compared  the  situation  of  a  domestic  company  with 
that  of  a  foreign  company  with  regard  to  taxes  on  personalty, 
showing  that  while  it  might  tax  the  large  amount  of  securities  held 
by  a  domestic  company  as  personal  property  it  could  not  so  tax  a 
foreign  corporation,  thus  justifying  the  enormous  difference  be- 
tween the  license  fee  for  a  domestic  corporation  and  the  foreign 
corporation  in  view  of  the  fact  that  this  was  in  lieu  of  other  taxes. 
It  also  examined  the  differences  between  old  line  companies  and 
fraternal  or  assessment  companies  and  in  both  cases  held  that  there 
was  no  such  discrimination  as  to  be  repugnant  to  the  fourteenth 
amendment. 

Another  question  raised  was  whether  the  statute  did  not  impose 
an  unlawful  burden  on  interstate  commerce  in  that  the  business 
of  loaning  money  on  security  to  citizens  of  other  states  is  inter- 
state commerce.  The  court  held  in  regard  to  this  argument  that 
the  license  fee  was  for  the  transaction  of  the  life  insurance  business 
and  not  for  the  transaction  of  the  investment  business,  stating: 

"  It  is  very  well  established  by  federal  decisions  that  when  the 
state  exercises  its  legitimate  and  rightful  power  of  taxation  of  an 
occupation  or  privilege  it  may  rightfully  measure  that  taxation, 
either  by  property  or  the  receipts  from  property,  neither  of  which 
are  in  themselves  taxable." 

Judge  Timlin,  whose  name  is  well  known  in  connection  with 
insurance  because  of  his  own  famous  case  against  the  Equitable 
{T.  A.  S.  A.,  XI,  339),  dissented  in  a  strong  opinion  from  which 
the  following  is  an  extract : 

"With  the  interpretation  given  to  this  statute  by  the  taxing  offi- 
cers of  the  state  and  approved  by  the  majority  opinion,  I  think, 
with  all  deference  to  that  opinion,  the  statute  is  unconstitutional  as 
not  only  a  burden  upon,  but  a  very  plain  attempt  at,  a  kind  of 
regulation  of  interstate  commerce.  The  requirement  of  a  license 
as  a  prerequisite  to  carrying  on  any  business  has  always,  I  think, 
been  considered  one  of  the  most  effective  and  drastic  modes  of 
regulation.  Failure  to  obtain  the  license  where  one  is  lawfully  re- 
quired outlaws  the  business  and  avoids  the  contracts  made  by  him 
who  fails  to  obtain  the  license  and  yet  carries  on  business.  When 
an  excise  tax  is  laid  upon  any  business  or  occupation,  enforced  by 
5 


66  LEGAL   NOTES. 

the  requirement  of  a  license,  and  the  license  fee  fixed  by  a  per- 
centage on  the  gross  income,  if  that  income  is  derived  in  whole  or 
in  great  part  from  interstate  commercial  transactions,  then  the 
license  fee  necessarily  increases  with  the  increase  of  interstate  com- 
merce and  diminishes  with  its  diminution.  It  m.akes  no  difference 
in  this  result  if  the  total  gross  income  is  derived  from  interstate 
commerce  or  only  a  substantial  part  of  it.  If  it  were  conceded  that 
the  license  fee  in  the  case  last  stated  was  a  prerequisite  to  engag- 
ing in  interstate  commerce,  there  could  be  no  question,  I  think,  but 
that  such  mode  of  measuring  the  amount  and  enforcing  the  pay- 
ment of  the  excise  tax  would  be  a  direct  regulation  of,  or  an  un- 
questioned burden  upon,  interstate  commerce." 

What  Constitutes  Ambiguity  in  a  Policy.  (Federal  Life 
Ins.  Co.  vs.  Warren.  Court  of  Appeals  of  Kentucky.  181  S.  W. 
Rep.  331.)  There  was  an  indebtedness  upon  the  policy  at  the  date 
of  lapse,  and  the  insured  claimed  that  the  amount  of  such  indebted- 
ness should  be  deducted  from  the  face  amount  of  the  guaranteed 
paid-up,  and  the  remainder  given  as  paid-up  insurance.  The  com- 
pany claimed  that  the  amount  should  be  deducted  from  the  cash 
surrender  value  and  the  balance  of  the  cash  surrender  value  applied 
to  purchase  such  paid-up  as  it  would.  The  provisions  in  the  policy 
•were  not  as  clear  as  they  might  have  been.  They  read,  so  far  as  is 
essential,  as  follows : 

"Any  indebtedness  on  account  of  this  policy  outstanding  at  the 
time  of  settlement  as  provided  by  the  terms  of  paragraph  7  of  Privi- 
leges and  Conditions  will  correspondingly  reduce  the  surrender 
value  specified  in  the  above  table." 

Paragraph  7  referred  to  stated  in  case  of  lapse  and  surrender ; 

"...  the  owner  will  be  entitled,  on  legal  surrender  of  this  policy 
within  thirty  days  thereafter,  to  one  of  the  methods  of  settlement 
provided  in  the  table  below  at  the  date  of  surrender,  as  follows:  (1) 
Receive  a  non-participating  paid-up  life  policy  for  the  amount  speci- 
fied in  the  said  table;  or  (3)  receive  the  amount  specified  in  the 
•said  table  as  the  cash  value  of  this  policy." 

The  court  held  that,  nothwithstanding  the  fact  that  the  state- 
ment was  not  explicitly  made  in  the  policy  that  the  indebtedness 
should  be  deducted  from  the  cash  value,  it  was  evident  that  this  was 
what  was  meant,  since  to  deduct  it  from  the  paid-up  would  be  sub- 
tracting cash  from  an  obligation  to  pay  in  the  future,  things  entirely 
different  from  each  other.    Thus,  the  decision  of  the  court  amounted 
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to  deciding  that,  when  account  was  taken  of  the  subject  matter,  no 
real  ambiguity  existed. 

The  case  is  worthy  of  special  note  because  the  court  took  into 
account  the  subject  matter  in  determining  whether  a  real  am- 
biguity existed,  and,  finding  that  one  interpretation  of  the  lan- 
guage would  be  inequitable  and  absurd  in  the  light  of  the  subject 
matter,  and  the  other  both  equitable  and  reasonable  in  the  same 
light,  held  that  the  latter  interpretation  had  to  be  adopted.  It  is  in 
cases  similar  to  the  present  that  the  doctrine  that  the  contract,  in 
case  of  ambiguity,  must  be  construed  against  the  one  drawing  it 
(that  is,  in  case  of  life  insurance,  against  the  company)  has  been 
carried  to  an  absurd  length,  giving  a  meaning  extremely  unfair  to 
the  company  to  expressions  that  possibly  grammatically  might 
have  more  than  one  meaning,  but,  when  taken  in  conjimction  with 
the  subject  matter,  could  have  only  one  reasonable  interpretation. 
In  contrast  to  these,  the  present  decision  in  the  highest  court  of 
Kentucky,  is  welcome. 

Waiver  of  Defense;  Missouri  Non-Forfeiture  Law: — (Mun 
vs.  New  York  Life  Ins.  Co.,  Springfield  Court  of  Appeals,  Mis- 
souri, 181  S.  W.  Eep.  606.)  A  cash  loan  had  been  made  upon  the 
policy  and  afterwards  default  in  payment  of  premium  and  interest 
was  made.  The  Missouri  statute  provided  that,  in  case  of  lapse, 
three-fourths  of  the  reserve,  less  any  loans  to  pay  premiums,  should 
be  applied  to  purchase  extended  insurance.  It  was  held  in  the 
present  case,  following  precedent,  that  the  Missouri  statute  did  not 
permit  a  cash  loan  to  be  subtracted  from  the  amount  which  could  be 
applied  to  the  purchase  of  extended  insurance  {T.  A.  S.  A.,  XIII, 
100).  It  was  admitted  that,  under  these  circumstances,  extended 
insurance  was  in  force  at  the  time  the  insured  died.  The  company, 
however,  claimed  that  it  was,  nevertheless,  not  liable  because  the 
statute  required  proofs  within  ninety  days  of  death,  whereas  some 
years  elapsed  without  any  proofs  being  furnished.  The  company, 
however,  had,  on  default  in  payment  of  premium  and  interest  and 
before  the  death  of  the  insured,  written  the  insured  that  the  pre- 
mium and  interest  not  having  been  paid  and  the  policy  being  held  as 
collateral  for  a  loan,  this  loan  had  been  settled  in  accordance  with 
the  terms  of  the  policy,  "that  is,  by  surrender  of  the  policy,"  and 
that  the  policy  had  no  further  value.  This  letter  the  court  held  to 
be  one  denying  liability  and,  in  consequence,  held  that  the  condi- 


68  LEGAL   NOTES. 

tion  of  furnishing  proof  within  ninety  days  was  waived  by  the 
company. 

Waiver  of  Condition  of  Conteact: — (Frain  vs.  Modern  Wood- 
men of  America,  Supreme  Court  of  Colorado,  155  Pac.  Eep.  330.) 
The  certificate  provided  that  the  by-laws  of  the  society  should  be 
complied  with  and  these  by-laws  provided  that  if  any  member  en- 
gaged in  the  occupation  of  railroad  brakeman  he  should  make 
application  to  have  his  certificate  extended  to  cover  the  risk  of  this 
occupation  and  pay  the  extra  rate  required ;  it  further  provided  that 
if  he  entered  such  occupation  without  fulfilling  such  conditions 
the  society  should  be  exempt  from  liability  in  case  of  death  directly 
traceable  to  the  occupation.  The  insured  became  a  brakeman  and 
his  son  notified  the  clerk  of  the  local  camp  and  offered  to  pay  the 
extra  rate  but  application  for  a  "hazardous  occupation  certificate" 
was  not  made  in  the  manner  prescribed.  The  clerk  declined  to  take 
the  additional  amount  but  received  the  usual  assessment  and 
issued  a  receipt.  The  insured  a  few  days  later  was  killed  by  falling 
from  a  train.  It  was  claimed  that  the  society  had  waived  its 
defence  by  accepting  the  ordinary  assessment  with  knowledge  of 
the  occupation  and  under  the  offer  to  pay  the  extra.  The  court 
held  that  there  was  no  waiver  since  the  condition  of  an  application 
for  an  increased  hazard  certificate  was  not  fulfilled  and  "the  local 
clerk,  while  he  was  informed  of  the  change  in  occupation,  did  noth- 
ing to  even  suggest  that  the  company  would  waive  its  right  of 
exemption  from  liability  in  case  the  insured  was  killed  as  a  direct 
result  of  engaging  in  his  new  occupation.  He  simply  accepted  the 
customary  and  ordinary  assessment,  as  it  was  undoubtedly  his  duty 
to  do,  and  had  Ford  died  from  natural  causes  or  from  accident  other 
than  that  directly  traceable  to  any  of  the  hazardous  occupations 
mentioned  in  the  by-laws,  the  company  would  have  been  liable  under 
its  contract." 

Waiver  op  Statute  of  Limitation: — (Shearlock  vs.  Mutual 
Life  Insurance  Company,  Springfield  (Mo.)  Court  of  Appeals,  182 
S.  W.  Rep.  89.)  The  insured  died  in  1897.  No  claim  was  made 
upon  the  company  until  1914.  Among  the  defenses  of  the  company 
was  that  of  the  statute  of  limitation,  which  in  Missouri  is  ten  years. 
The  company  after  some  correspondence  about  the  matter  furnished 
blank  proofs  of  death  with  the  statement  that  by  furnishing  these 
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blanks  the  company  "does  not  waive  any  legal  defense  that  may 
exist  in  its  favor,"  and  stating  that  the  obtaining  of  the  blanks  was 
only  for  the  purpose  of  bringing  the  case  before  the  mortuary  com- 
mittee of  the  company.  In  making  out  the  proof  of  death  some  ex- 
pense was  caused  to  the  claimant. 

In  view  of  this  expense  and  in  view  of  the  fact  that  no  specific 
statement  was  made  that  the  company  did  not  waive  the  defense 
of  the  statute  of  limitation,  the  court  held  that  this  defense  was 
waived. 

Estoppel: — (American  Bankers  Ins.  Co.  vs.  Thomas,  Supreme 
Court  of  Okla.,  154  Pac.  Eep.  44.)  The  policy  was  delivered  to  the 
insured  while  sick  and  only  the  day  before  insured's  death.  It  had 
the  usual  provision  that  the  contract  should  not  take  effect  unless  it 
was  delivered  and  the  first  premium  paid  during  the  good  health  of 
the  insured.  The  court  held  that  even  if  he  had  knowledge  (which 
in  this  case  was  not  certain)  the  soliciting  agent  could  not  waive 
this  provision  in  the  policy. 

The  court,  however,  held  that  the  company  was  estopped  to  deny 
liability  because  it  did  not  tender  back  the  premium  paid  but  re- 
tained the  same. 

Estoppel  :  Knowledge  that  Agent's  Powee  Was  Eestricted  : 
—  (Eobinson  vs.  Brotherhood  of  Locomotive  Firemen  and  Engi- 
neers, Supreme  Court  of  N.  C,  87  S.  E.  Eep.  537.)  The  constitu- 
tion and  by-laws  of  the  brotherhood  provided  that  persons  over 
forty-five  years  of  age  could  not  participate  in  the  beneficiary  de- 
partment. Eobinson  stated  his  age  as  thirty-five  whereas  he  was 
really  fifty.  Upon  his  death  the  brotherhood  contested  the  claim. 
One  of  the  important  points  involved  was  under  the  claim  that  the 
representatives  of  the  brotherhood  knew  his  real  age  and  that  the 
brotherhood  was  thereby  estopped  from  denying  liability  on  account 
of  his  age.  It  was  also  shown  that  the  insured  knew  the  provision 
limiting  the  age  of  admission  to  not  over  forty-five  years. 

The  court  held  that  where  there  was  notice  or  knowledge  of  the 
restriction  of  the  agent's  power  no  estoppel  was  created  by  the 
agent's  exceeding  his  authority  and  that  in  this  case  no  estoppel 
existed. 

The  general  tendency  of  the  courts  has  been  to  treat  the  acts  of 
agents  of  various  degrees  of  authority  as  binding  the  company  even 
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though  such  acts  were  in  excess  of  their  real  or  apparent  authority. 
The  present  case  takes  what  seems  the  correct  view,  that  of  treating 
the  question  of  an  agent's  authority  in  reference  to  an  insurance 
contract  as  it  would  be  treated  under  a  contract  of  a  different  kind. 

Note  Given  for  Premium: — (Our  Home  Life  Insurance  Co. 
vs.  Peacock,  Supreme  Court  of  Florida,  70  S.  Eep.  775.)  A  note 
was  given  for  the  first  premium.  When  due  the  note  was  not  paid 
and  the  insured  declared  he  would  not  pay  the  note,  and  it  was 
agreed  between  the  insured  and  the  company  that  both  the  note  and 
the  contract  of  insurance  should  be  discharged.  The  policy  did 
not  acknowledge  receipt  of  the  premium.  The  court  held  that  the 
giving  of  the  note  was  not  payment  of  the  premium  but  merely  an 
extension  of  the  time  for  the  payment  of  premium  and  that  the 
agreement  by  which  both  the  note  and  the  policy  were  discharged 
was  legal ;  the  interest  of  the  beneficiary  being  dependent  upon  pay- 
ment of  premiums  and  in  this  case  no  premium  was  paid. 

Although  the  facts  were  not  very  clearly  stated  in  the  short 
opinion  it  would  seem  that  this  case  is  contrary  to  the  ordinary 
doctrine  that  the  acceptance  of  a  note  constitutes  the  payment  of 
premium  and  that,  unless  specifically  provided  for  by  the  contract, 
the  non-payment  of  the  note  when  due  would  not  negative  the  pay- 
ment of  the  premium. 

Change  of  Beneficiary: — (Lentz  vs.  Fritter,  Supreme  Court 
of  Ohio,  110  N.  E.  Eep.  637.)  The  insured,  Lincoln  Fritter,  held  a 
certificate  in  an  association,  payable  to  his  estate.  The  association 
was  afterwards  organized  into  a  fraternal  benefit  society  and  bene- 
ficiary was  limited  to  relatives  and  dependents.  The  insured  was 
general  counsel  to  the  association.  It  was  shown  that  he  ''con- 
sidered that  his  own  certificate  was  so  affected  by  the  change  of 
statute  and  constitution  and  by-laws"  as  to  leave  a  heritage  which 
would  go  directly  to  the  beneficiary  without  the  intervention  of  an 
executor.  The  court  held  that  "  a  clear  manifestation  by  a  holder 
of  such  certificate  of  a  desire  of  such  change  of  beneficiary  and  a 
belief  that  it  has  been  effected,  no  matter  in  what  manner  or  form, 
coupled  with  the  concurrence  therein  by  the  management  of  the 
association,  accomplished  the  purpose  of  making  the  change  as  clearly 
and  certainly  as  it  could  otherwise  have  been  done." 


LEGAL  NOTES.  71 

The  plaintiff  was  the  mother  of  the  insured  and  the  other  next 
of  kin  relinquished  any  rights  they  might  have  to  her,  therefore 
the  question  was  between  her  and  the  executor,  Lentz.  The  court 
held  that  the  mother  was  entitled  to  the  proceeds. 

When  Change  of  Beneficiary  Takes  Effect: — (Hay den  vs. 
Modern  Brotherhood  of  America,  Supreme  Court  of  Iowa,  155  N. 
"W.  Eep.  830.)  The  by-laws  of  the  association  provided  in  detail 
for  the  method  of  changing  the  beneficiary  and  provided  that  the 
change  should  not  take  effect  until  the  certificate  and  the  fee  had 
been  delivered  to  the  supreme  secretary  and  a  new  certificate  issued 
during  the  lifetime  of  the  member.  All  the  conditions  for  the 
change  of  beneficiary  were  in  this  case  exactly  complied  with  and 
the  old  certificate  and  fee  received  by  the  supreme  secretary  four 
days  before  the  death  of  insured.  But  the  new  certificate  was  not 
issued  until  one  day  after  the  death  of  the  insured.  The  question 
was  whether  the  delay  in  the  issue  of  the  new  certificate  could  pre- 
vent the  change  taking  place. 

The  court  held  that  inasmuch  as  the  insured  had  complied  with 
the  conditions  precedent  and  there  was  no  option  of  refusing  the 
change  the  mere  fact  of  delay  at  the  head  office  in  the  routine  work 
of  making  the  change  and  issuing  the  new  certificate  could  not 
prevent  the  change.  This  is  in  line  with  most  of  the  other  decisions 
involving  a  similar  question. 

Change  of  Beneficiary  Clause  when  Beneficiary  is  Wife  : — 
(National  Life  Insurance  Co.  of  U.  S.  vs.  Brautigam,  Supreme 
Court  of  Wisconsin,  157  N,  W.  Eep.  782  on  rehearing.)  In  its  de- 
cision of  this  same  case,  the  court  had  held  that,  when  a  wife  had 
legally  been  made  beneficiary,  the  statute  prevented  her  rights  from 
being  divested  without  her  consent,  even  though  the  privilege  of 
change  of  beneficiary  was  reserved  to  the  insured  {T.  A.  8.  A.,  XVI, 
324). 

The  court  reversed  its  previous  decision  and  held  that,  even 
though  the  beneficiary  were  a  married  woman,  the  insured  could 
change  the  beneficiary  where  the  right  to  change  the  beneficiary 
was  reserved.  In  considering  this  case  the  second  time,  the  court 
evidently  interpreted  the  Wisconsin  statute  as  prohibiting  a  change 
of  beneficiary  only  where  the  right  was  not  reserved. 
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Dividends: — (Keithley  vs.  Mutual  Life  Insurance  Co.,  Supreme 
Court  of  111.,  Ill  N.  E.  Eep.  503.)  The  policy  was  a  twenty-year 
distribution  policy.  The  results  did  not  come  up  to  what  the  in- 
sured testified  he  had  been  told  he  would  receive  and  he  brought 
suit.  The  basis  of  his  claim  was  the  somewhat  unusual  one  of 
fraud.    The  court  held  that  this  would  not  lie  for  two  reasons. 

The  first  was,  the  amount  payable  at  the  end  of  the  distribution 
period  was  the  reserve  upon  the  policy  and  the  surplus  earnings. 
A  statement  of  what  the  surplus  would  be  was,  in  the  language  of 
the  court,  "the  expression  of  an  expectation.  The  statement  of  a 
thing  in  the  future  to  be  fraudulent  misrepresentation  must  amount 
to  the  statement  of  a  fact."  Thus  the  court  held  that  the  statement 
of  an  expectation  of  a  probable  dividend,  even  though  unrealized, 
was  not  fraudulent. 

Second,  the  court  held  that,  if  there  were  fraud  the  statute  of 
limitations  began  to  run  from  the  time  the  fraud  was  committed, 
that  is,  from  the  inception  of  the  policy.  It  was  claimed  that  the 
running  of  the  statute  was  suspended  by  concealment,  but  the  court 
held  that  there  was  no  concealment. 

Date  of  Policy: — (New  York  Life  Ins.  Co.  vs.  Franklin,  Court 
of  Appeals  of  Va.,  87  S.  E.  Rep.  584.)  One  of  the  questions  in- 
volved was  how  long  the  semi-annual  initial  premium  paid  on  the 
policy  kept  the  policy  in  force. 

The  application  was  made  November  2.  The  policy  was  deliv- 
ered December  9  and  was  dated  November  2  and  on  December  9 
one  semi-annual  premium  was  paid.  The  policy  stated  plainly  the 
time  which  was  covered  by  the  first  premium  in  the  following  words : 

"This  contract  is  made  in  consideration  of  the  first  premium  of 
forty-seven  88/100  dollars,  the  receipt  of  which  is  hereby  acknowl- 
edged, constituting  payment  for  the  period  terminating  on  the  sec- 
ond day  of  May  in  the  year  nineteen  hundred  and  thirteen,  .  .  . ." 

The  claim  was  made  that  the  premium  paid  for  six  months  from 
December  9,  in  which  case  there  would  have  been  no  lapse.  The 
court  held  that  there  was  no  illegality  in  the  parties  to  the  insurance 
contract  making  it  date  as  of  an  earlier  date  than  that  on  which  it 
took  effect,  and  that,  when  such  an  agreement  was  entered  upon 
without  fraud  or  imposition,  the  parties  would  be  bound  by  the 
terms  of  the  contract.     It  also  held  that  in  this  case  the  contract 
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was  clear  as  to  the  dates  and  that  there  was  no  evidence  of  fraud  or 
deception. 

Furthermore,  in  the  opinion,  the  leading  case  upon  this  subject, 
McMaster  vs.  New  York  Life,  which  had  been  cited  in  support  of 
the  contrary  doctrine,  was  discussed  and  the  important  point  in  that 
case  brought  out,  that  the  contract  was  not  clear  as  to  date  which 
opened  the  way  for  parol  testimony.  There  was  the  further  dis- 
tinction brought  out  that  here  the  insured  by  applying  for  rein- 
statement recognized  the  policy  was  lapsed  at  a  time  when,  had  it 
dated  from  December  9,  it  would  still  have  been  in  force,  whereas  in 
the  McMaster  case  the  insured  regarded  the  policy  as  in  force  after 
the  date  of  the  alleged  lapse. 

It  seems  that  the  present  case  lays  down  the  correct  rule  as  to  the 
date  of  the  policy,  the  due  date  of  premium  and  the  period  covered 
by  the  insurance,  in  holding  that  the  contract,  where  no  ambiguity 
or  deceit  exists,  must  govern. 

Effect  of  Provision  that  Policy  is  Incontestable  feom 
Date: — (Duvall  vs.  National  Ins.  Co.  of  Mont.,  Supreme  Court  of 
Idaho,  154  Pac.  Eep.  632.)  The  case  came  to  the  highest  court 
upon  demurrer  to  a  plea  of  the  company  that  the  policy  was  pro- 
cured by  fraud.  The  court  held  that  the  clause  of  the  policy  pro- 
viding that  it  should  be  incontestable  from  date  except  for  non- 
payment of  premium  precluded  even  the  defense  of  fraud  in  its 
inception.  In  so  doing  it  cited  in  the  opinion  but  two  cases  and 
one  of  these,  as  is  shown  in  the  dissenting  opinion,  was  improperly 
interpreted  and  was  not  decided  on  the  ground  that  fraud  was  not 
under  such  circumstancea  a  defense. 

There  was  a  strong  dissenting  opinion,  showing  that  the  decision 
was  against  both  the  fundamental  principles  of  law  and  the  great 
weight  of  authority. 

It  is  a  fundamental  principle  that  fraud  in  its  inception  vitiates 
any  contract.  The  incontestability  clause  in  insurance  policies 
ordinarily  puts  a  limit  of  time  within  which  fraud  or  other  defense 
must  be  discovered  and  acted  upon  to  be  available  to  avoid  the  policy 
and  is  in  the  nature  of  a  statute  of  limitation  or  repose.  Putting  a 
limit  of  time  within  which  the  contest  must  be  made  is  entirely 
different  from  an  agreement  to  absolutely  waive  fraud  in  the  procur- 
ing of  a  contract.  This  latter  agreement  the  law  does  not  recognize 
as  valid,  and  this  principle  has  been  applied  as  well  in  insurance  con- 
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tracts  with  the  exception  of  the  present  case  and  one  other,  as  in 
other  contracts  (T.  A.  S.  A.,  X,  640).  The  decision  is  an  unfor- 
tunate one. 

Materiality:— (Supreme  Lodge  of  Modem  American  Fraternal 
Order  vs.  Miller,  Appellate  Court  of  Indiana,  110  N,  E.  Eep.  556.) 
Certain  questions  in  the  application  were  answered  falsely  at  the 
time  of  taking  the  insurance.  The  answers  were  made  warranties 
but  the  court  held  it  made  no  difierence  whether  they  were  warran- 
ties or  representations,  "for  the  answers  which  were  proved  to  be 
false  were  material  to  the  risk."  The  importance  of  this  case  lies 
in  the  fact  the  court  held  as  a  matter  of  law  that  the  answers  were 
material.  The  false  statements  made  by  the  insured  were  that  he 
had  never  received  sick  benefits  from  any  other  society,  that  he  had 
never  applied  to  any  company  for  insurance  without  receiving  a 
policy  of  the  exact  kind  applied  for,  that  there  was  nothing  in  his 
physical  condition  or  personal  history  tending  to  impair  or  shorten 
his  life,  that  he  had  never  had  any  disease  of  the  abdominal  viscera 
or  chronic  ulcers,  that  he  had  no  illnesses  not  specifically  enquired 
about,  that  he  then  had  no  physician  and  that  he  had  never  con- 
sulted a  physician. 

Loan  on  Policy  a  Personal  Liability: — (Equitable  Life  Ins. 
Co.  vs.  Be  Lisle,  Springfield  Court  of  Appeals,  Mo.,  182  S.  W.  Eep. 
1026.)  The  pledge  of  the  surrender  value  of  the  policy  in  this  case 
failed  because  the  insured  had  already  been  adjudged  a  bankrupt 
and  later  the  trustee  in  bankruptcy  asserted  his  right  of  ownership. 
The  loan  agreement  specified  "and  the  said  parties  of  the  second 
part  agree  to  repay  the  same  to  the  said  parties  of  the  first  part  at 
its  office,  120  Broadway,  New  York  City,  on  the  nineteenth  day  of 
May,  1909."  The  loan  agreement  then  went  on  to  cover  the  pledge 
of  the  policy  and  give  the  right  to  surrender  the  policy  and  settle 
the  loan  from  its  cash  value.  The  court  held  that  under  the  word- 
ing of  the  instrument  a  personal  obligation  was  created  and  that 
the  pledge  of  the  policy  having  failed  because  of  title  being  in  the 
trustee  in  bankruptcy  the  Society  could  enforce  the  personal  obli- 
gation. 

Interest  on  Proceeds  of  Policy: — (Hills  vs.  Aetna  Life  In- 
surance Co.,  Supreme  Court  of  N.  J.,  Insurance  Law  Journal,  May, 
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1916.  Not  yet  ofBcially  reported.)  The  insured's  wife,  the  bene- 
ficiary, had  assigned  to  the  insured  and  he,  in  turn,  had  assigned  to 
a  bank.  At  the  death  of  the  insured  proofs  were  furnished  by  the 
wife,  but  both  she  and  the  bank  claimed  the  proceeds.  The  com- 
pany was  unable  to  interplead  because  the  two  claimants  were  in 
different  states  and  refused  to  submit  the  case  to  the  jurisdiction  of 
either.  When  it  was  finally  settled  that  the  wife  was  entitled  to 
the  proceeds,  she  claimed  interest,  which  was  refused. 

The  court  held  that  no  interest  was  payable.  In  the  opinion  it 
discussed  the  two  theories  on  which  interest  might  be  claimed.  The 
first  of  these  was  where  the  contract  provided  for  interest.  In  the 
case  of  this  policy,  however,  the  contract  made  no  such  provision,  so 
that  there  was  no  contractual  right.  The  second  was  for  interest  as 
damages  for  the  wrongful  withholding  of  the  money.  In  the  pres- 
ent case,  however,  the  company  could  not  safely  make  payment  to 
either  claimant  and,  consequently,  did  not  withhold  the  money 
wrongfully,  so  that  there  was  no  ground  for  awarding  interest  as  a 
penalty  for  withholding  the  payment. 

Option  Must  be  Elected  within  Period  Provided  por: — 
(Tyson  vs.  Equitable  Life  Ins.  Co.,  Supreme  Court  of  Ga,,  87  S.  E. 
Eep.  1055.)  The  policy  provided  for  automatic  paid-up  insurance 
upon  lapse,  but  gave  the  option  of  extended  insurance  for  the  full 
amount  upon  election  and  surrender  of  the  policy  within  thirty 
days  of  grace.  The  insured  became  insane  and  policy  lapsed.  He 
died  some  eight  months  after  lapse  and  the  administrator  of  the 
estate  brought  suit  to  recover  the  full  amount  of  the  policy  on  the 
ground  that  he  had  the  right  to  elect  the  extended  insurance.  The 
court  held  he  had  not  such  right  but  was  entitled  to  the  amount  of 
the  paid-up  insurance  only. 

Past  Due  Premiums;  Missouri  Non-Forfeiture  Law;  Ex- 
press Provision  of  Forfeiture  for  Non-Payment  of  Pre- 
miums:— (Pope  vs.  New  York  Life  Ins.  Co.,  Springfield  Court  of 
Appeals,  Mo.,  181  S.  W.  Rep.  1047.)  The  statute  in  force  at  the 
time  the  policy  was  issued  allowed  indebtedness  to  the  company  on 
account  of  past  due  premiums  on  the  policy  to  be  deducted  from  the 
three  fourths  of  the  net  value  of  the  policy  required  by  the  non- 
forfeiture law  to  be  applied  to  purchase  extended  insurance.  The 
statute  did  not  allow  such  deduction  for  loans  for  other  purposes. 
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It  was  acknowledged  that  if  the  total  amount  of  the  loan  which  had 
gone  to  pay  premiums  were  deducted  the  extended  insurance  given 
by  the  Missouri  statute  would  have  expired  before  the  death  of  the 
insured.  The  argument  was  pressed,  however,  that  some  of  the 
loans  for  premiums  had  been  made  before  the  premiums  were  due 
and,  consequently,  such  loans  were  not  for  past  due  premiums.  The 
court  swept  aside  such  a  strained  construction  and  held  that  so 
much  of  the  loan  as  had  gone  to  pay  premiums  could  be  deducted 
from  the  three  fourths  of  the  reserve. 

There  is  a  further  point  of  importance  in  this  case.  It  was 
urged  that  "  because  the  policy  is  stipulated  to  be  incontestable  and 
there  is  no  express  provision  of  forfeiture  therein,  such  policy  con- 
tinued in  force  whether  premiums  were  paid  or  not  and  without 
regard  to  the  non-forfeiture  laws  in  this  state.'^  The  court  said  of 
this;  "where,  as  here,  the  payment  of  the  amount  of  the  policy  is 
conditional  on  the  payments  of  the  premiums  when  due  then  such 
payments  become  conditions  precedent  and  the  stipulation  of  incon- 
testability does  not  apply  to  failure  to  pay  premiums." 

(Keeton  vs.  National  Union,  Kansas  City  Court  of  Appeals,  Mo., 
182  S.  W.  Eep.  798.)  The  insured  was  suspended  from  the  order 
for  nonpayment  of  an  assessment  and  reinstatement  was  refused 
on  account  of  the  result  of  a  medical  examination.  He  died  several 
years  later.  Neither  the  beneficiary  certificate,  the  application,  nor, 
as  far  as  it  appears,  the  by-laws,  rules  or  regulations  provided  for 
the  forfeiture  in  case  of  nonpayment  of  dues. 

The  court  held  that  the  nonpayment  of  dues  under  such  circum- 
stance did  not  avoid  the  contract.    An  extract  from  this  opinion  is : 

"As  we  held  in  Gruwell  vs.  Knights,  etc.,  supra,  in  the  absence 
of  any  stipulation  in  the  contract  for  forfeiture  for  nonpayment  of 
assessments,  the  policy  will  remain  in  force  during  the  lifetime  of 
the  assured,  however  delinquent  he  may  have  become  with  respect 
to  agreed  payments.  Without  such  stipulations  or  provision  the 
failure  to  pay  premiums  or  assessments  allows  no  other  recourse  to 
the  insurer  in  the  event  the  assured  dies  delinquent  than  to  deduct 
the  unpaid  premiums  from  the  amount  of  the  insurance." 

This  decision  does  not  appear  to  be  justified  in  holding  the  order 
to  the  performance  of  its  side  of  the  contract  even  though  the  other 
party  has  failed  in  his  part,  since  the  latter  could  hardly  be  re- 
garded as  other  than  a  condition  precedent,  no  matter  how  the  con- 
tract was  expressed. 
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Effect  of  So-Called  "  Binding  Receipt  " : — (Kempf  vs.  Equi- 
table Life  Assurance  Soc,  Springfield  Court  of  Appeals,  Mo.,  184  S. 
W.  Eep.  133.)  In  considering  this  case  it  should  be  borne  in  mind 
that  the  so-called  "  binding  receipt "  in  life  insurance  is  not  a  bind- 
ing receipt  at  all,  and  is  entirely  different  from  the  "  binder  "  of  fire 
insurance.  It  is  a  receipt  given  by  the  agent  in  return  for  payment 
of  the  first  premium  stating  certain  conditions  under  which  the  in- 
surance will  be  in  force  as  from  the  date  of  the  receipt.  The  condi- 
tions are  ordinarily  either  that  the  applicant  be  insurable  on  the 
plan  applied  for  or  that  the  application  shall  be  accepted  at  the 
home  office.  The  agent  cannot  determine  whether  these  conditions 
are  fulfilled  or  not.  In  fire  insurance  on  the  contrary  the  duly 
authorized  agent  is  able  to  make  a  temporary  contract  of  insurance 
to  hold  until  the  application  for  a  permanent  contract  is  passed 
upon.  The  term  "  binding  receipt "  is  unfortunate  since  it  is  a 
misnomer. 

In  the  present  case  the  first  premium  was  paid  and  a  receipt 
issued  reciting  that  the  policy  should  take  effect  provided  the  appli- 
cant was  acceptable  "  on  the  plan  and  for  the  amount  applied  for." 
The  application  was  for  five  thousand  dollars  on  the  ordinary  life 
plan.  It  was  accepted  at  the  home  office  only  on  a  rating  up  of 
five  years  in  the  age ;  in  other  words  it  was  accepted  for  a  substand- 
ard policy  only. 

The  principal  question  before  the  court  was  whether  the  accept- 
ance fulfilled  the  conditions  recited  in  the  receipt  given.  The 
court  held  that  inasmuch  as  the  application  was  accepted  for  an 
ordinary  life  policy  the  conditions  recited  were  fulfilled.  The 
opinion  noted  the  fact  that  the  amount  stated  in  the  receipt  as  the 
first  semi-annual  premium  differed  from  the  statement  of  the  policy 
as  to  the  amount  of  the  semi-annual  premium  collectible  after  the 
first  premium,  but  laid  emphasis  on  the  fact  that  the  policy  did  not 
state  the  amount  of  the  first  semi-annual  premium.  The  position 
of  the  court  on  this  point  does  not  seem  strong,  since  the  policy 
recited  that  it  was  granted  in  consideration  of  the  pa}Tnent  of  a 
certain  amount  and  of  semi-annual  payments  of  a  like  sum  there- 
after and  this  amount  stated  in  the  policy  was  greater  than  the  first 
semi-annual  premium  stated  in  the  receipt.  The  court  distinguished 
the  case  from  those  in  which  the  insurance  issued  had  been  on  a 
different  plan  from  that  applied  for,  indicating  that  if  the  approval 
at  the  home  office  had  been,  for  instance,  of  the  twenty-year  endow- 
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ment  plan,  its  decision  under  the  terms  of  the  receipt  would  have 
been  different.     An  extract  from  the  opinion  is : 

"The  contract  in  question  appears  to  us  as  plain  and  unambig- 
uous, meaning  only  in  the  light  of  common  sense  and  justice  that 
Kempf  was  insured  from  the  date  of  his  application,  provided  he 
met  certain  conditions  which  must  in  the  opinion  of  the  officers  in 
New  York  have  existed  as  of  the  date  of  the  application.  That 
such  an  opinion  did  exist  has  already  been  referred  to." 

Surrender  by  Insured  Without  Consent  of  Beneficiary — 
Strict  Compliance  with  Privilege  to  Surrender  as  Granted 
BY  Contract  Required: — (Breard  vs.  New  York  Life  Ins.  Co., 
Supreme  Court  of  La.,  70  So.  Rep.  799.)  The  policy  was  a  deferred 
dividend  policy  giving  several  options  to  the  insured  at  the  end  of 
the  period  and  stating: 

"Provided,  however,  that  the  insured  shall  notify  the  company, 
in  writing,  not  less  than  three  months  before  the  first  named  date 
above,  which  privilege  is  selected,  and  that  in  default  of  such  notice 
benefit  *  1 '  shall  be  considered  selected." 

Benefit  1  provided  for  continuance  of  the  policy  including  the 
dividend  as  paid-up  insurance  with  an  annuity  on  the  life  of  the 
insured. 

At  the  end  of  the  period  the  insured  surrendered  the  policy  to  the 
company  in  accordance  with  one  of  the  other  options  and  received 
cash  therefor.  He  afterwards  died  and  the  beneficiary  brought 
suit  for  the  amount  of  the  insurance  claiming  that  he  could  not  so 
surrender  the  policy  without  her  consent.  It  appears  that  the  in- 
sured did  not  give  notice  to  the  company  three  months  before  the 
end  of  the  period  of  election  of  the  option  to  surrender  for  cash. 
The  court  held  that  as  the  insured  had  not  made  election  of  the 
option  in  accordance  with  the  terms  of  the  policy,  that  is  three 
months  before  the  end  of  the  period,  the  automatic  feature  took 
effect  and  that  a  subsequent  election  to  surrender  could  not  be  made 
without  the  consent  of  the  beneficiary,  and  that,  in  consequence, 
the  surrender  made  did  not  bar  the  claim  of  the  beneficiary  for  the 
amount  of  the  insurance  under  the  automatic  option. 

Misrepresentation;  Alabama  Rule: — (Mass.  Mutual  Life  Ins. 
Co.  vs.  Crenshaw,  Supreme  Court  of  Ala.,  70  So.  Rep.  768.)  The 
application  contained  the  agreement  that  the  policy  should  not 
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take  effect  without  "  the  delivery  of  the  policy  during  my  present 
condition  of  health."  The  policy  was  not  placed  until  a  month  and 
a  half  after  the  application  and  at  that  time  the  insured  gave  a  per- 
sonal certificate  of  health  reading  as  follows: 

"  "I  hereby  certify  that  there  has  been  no  change  in  my  family 
record  since  my  application  for  policy  No.  293071  was  made;  that 
I  am  now  in  good  health,  have  had  no  sickness,  and  have  not  re- 
quired the  services  of  any  physician  since  the  date  of  said  applica- 
tion, except:  .  .  .  ." 

The  Alabama  statute  provides  that  a  policy  may  not  be  avoided 
for  misrepresentation  "  unless  such  misrepresentation  is  made  with 
actual  intent  to  deceive  or  unless  the  matter  misrepresented  increase 
the  risk  of  loss."    In  the  lower  court  the  following  charge  was  made : 

"  The  court  charges  the  jury  that,  unless  they  are  reasonably  satis- 
fied from  the  evidence  that  the  insured  made  some  false  represen- 
tation charged  in  some  one  of  the  pleas  with  the  actual  intent  to 
deceive  defendant,  the  jury  should  find  a  verdict  for  the  plaintiff." 

Exception  was  taken  to  this.  The  supreme  court  held  that  this 
charge  was  not  error  and  quoted  with  approval  from  an  earlier  case 
the  following: 

"Where  fraudulent  representations  are  pleaded  in  defense  to  an 
action  on  a  policy  of  insurance  it  must  be  shown  that  false  state- 
ments have  been  made  with  intent  to  deceive,  that  they  related  to 
matters  intrinsically  material  to  the  risk,  and  that  the  insurer  re- 
lied on  them." 

It  is  interesting  to  compare  this  last  with  the  wording  of  the 
statute.  The  court  required  both  intent  to  deceive  and  that  the  state- 
ments relate  to  matters  intrinsically  material,  whereas  the  statute 
made  the  intent  to  deceive  and  the  materiality  of  the  matters  mis- 
represent alternatives,  either  of  which  could  defeat  the  policy, 
using  the  word  "  or  "  between  them  and  not  "  and." 

Suicide;  Admissibility  of  Statement  of  Insured: — (Eosman 
vs.  Traveler's  Insurance  Co.,  Court  of  Appeals  of  Md.,  96  At.  Eep. 
875.)  The  policy,  which  was  an  accident  policy,  specifically  ex- 
cepted death  by  suicide,  whether  sane  or  insane.  The  insured,  on 
being  taken  ill,  was  taken  to  a  hospital  and  treated  for  ptomaine 
poisoning.     After  a  day  or  two  of  such  treatment  he  stated  he  had 
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taken  bichloride  of  mercury  with  suicidal  intent,  making  a  written 
statement  to  that  effect.  The  claimant  under  the  policy  objected 
to  the  admission  of  this  statement  as  evidence.  The  court  held  that 
inasmuch  as  the  insured  had  the  right  to  change  the  beneficiar}'  the 
beneficiary  had  merely  a  contingent  not  a  vested  interest  and  that 
the  statement  could,  in  consequence,  be  considered  a  statement 
against  interest  and  so  admissible. 

Evidence  was  also  introduced  and  admitted  over  the  objection  of 
the  claimant,  that  insured  was  in  financial  diflBculties,  thus  showing 
a  motive  for  suicide. 

A  feature  of  this  case  is  that  a  jury  gave  a  verdict  for  the  com- 
pany on  the  defense  of  suicide. 

Illegally  Increased  Assessments,  Effect  of  Payment  of  : — 
( Supreme  Council,  Catholic  Knights  of  America  vs.  Fenwick,  Court 
of  Appeals  of,  Ky.,  183  S.  W.  Eep.  906.)  The  assessments  of  the 
insured  were  increased  several  times  and  the  court  held  that  these 
increases  were  illegal.  The  increased  assessments  had  been  paid, 
however,  without  protest,  under  the  belief  that  they  were  legal. 
Finally  the  payments  were  allowed  to  lapse.  After  the  death  of  the 
insured  the  beneficiary  brought  suit  on  the  ground  that  the  over- 
payments were  more  than  sufficient  to  carry  the  policy  to  the  death 
of  the  insured,  and  that,  also,  the  beneficiary  was  entitled  to  recover 
back  any  excess  of  the  overpayments  beyond  what  was  required  to 
carry  the  policy  to  the  death.  The  court  upheld  the  claim  of  the 
beneficiary  in  both  these  respects. 

Acceptance  of  Payment  as  Payment  in  Full: — (Ferguson 
vs.  Grand  Lodge,  Iowa  Legion  of  Honor,  Supreme  Court  of  Iowa, 
156  N.  W.  Eep.  176.)  The  certificate  involved  had  originally  been 
for  two  thousand  dollars  but  the  order  had  found  it  necessary  to 
establish  a  lien  against  certificates,  which,  in  this  case,  reduced  the 
amount  payable  at  the  death  of  the  insured  to  eleven  hundred  and 
eighty-one  dollars.  The  beneficiary  at  first  demurred  to  the  amount, 
but  after  full  explanation  accepted  it,  signing  a  receipt  which  speci- 
fied that  it  was  in  payment  in  full.  She  later  brought  suit  for  the 
balance  of  eight  hundred  and  nineteen  dollars. 

The  court  held  that  she  was  bound  by  the  receipt  and,  conse- 
quently, had  no  further  claim.  There  were  other  grounds  which, 
if  this  had  been  absent,  would  probably  have  prevented  a  recovery  of 
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more  than  the  amount  paid  by  the  order  and  there  had  been  in  the 
offer  of  the  amount  of  eleven  hundred  and  eighty-one  dollars  no 
concealment  or  deceit  in  any  way  but  rather  a  full  and  frank  ex- 
planation of  the  reason  why  this  was  the  amount  the  order  claimed 
to  be  payable. 

Provision  op  Statute  Passed  Subsequent  to  Issue  of  Policy 
Eead  into  Contract  by  Eeinstatement  : — (Edington  vs.  Michi- 
gan Mutual  Life  Ins.  Co.,  Supreme  Court  of  Tenn.,  183  S.  W.  Eep. 
728.)  The  question  involved  in  this  case  was  whether  the  policy  was 
in  force  at  the  death  of  the  insured.  If  entitled  to  the  usual  period 
of  grace  it  was  unquestionably  in  force.  After  the  issue  of  the 
policy  a  statute  took  effect  providing  that  no  policy  of  life  insur- 
ance should  be  issued  unless  it  contained  provision  for  one  month's 
grace.  After  this  statute  took  effect  the  policy  lapsed  and  was  rein- 
stated. The  court  held  that  the  reinstatement  made  a  new  con- 
tract and  that  the  period  of  grace  provided  for  by  statute  was  read 
into  the  new  contract. 

This  holding  seems  startling  in  \aew  of  its  possible  effect  if 
generally  applied.  In  recent  years  many  states  have  passed  statutes 
requiring  certain  provisions  in  policy  contracts  which  make  the 
contract  entirely  different  from  contracts  issued  in  earlier  years.  If 
the  lapsing  of  an  old  policy  and  the  reinstatement  of  the  same  should 
have  the  effect  of  reading  all  of  these  provisions  into  such  contracts 
a  very  peculiar  situation  might  result.  For  instance  the  New  York 
statute  has  provided  since  January  1,  1907,  that  the  participating 
policies  issued  should  be  annual  dividend.  Under  this  doctrine 
would  the  reinstatement  of  a  deferred  dividend  policy,  which  had 
lapsed  before  the  end  of  the  dividend  period,  constitute  it  an  annual 
dividend  policy?  It  is  not  believed  that  this  doctrine  will  be  fol- 
lowed in  other  jurisdictions. 

Effect  of  Knowledge  of  Agent: — (McClelland  vs.  Mutual 
Life  Ins.  Co.,  Court  of  Appeals  of  Kew  York,  111  N.  E.  Eep.  1062.)  , 
The  application  contained  the  usual  provision  that  the  policy  should 
not  take  effect  unless  it  was  delivered  and  the  first  premium  paid 
during  the  continuance  of  the  applicant  in  good  health,  and  also  the 
usual  provision  limiting  the  power  of  the  agent. 

The  agent  on  calling  at  applicant's  oflEice  to  deliver  the  policy  was 
informed  that  applicant  was  sick.     On  a  subsequent  call  he  was 
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again  informed  of  applicant's  illness,  but  left  the  policy  and  later 
received  a  check  for  the  premium. 

There  was  no  misrepresentation  and  the  only  question  involved 
was  whether  the  knowledge  of  the  soliciting  agent  bound  his  prin- 
cipal. The  court  held  that  the  agent  had  authority  to  deliver  the 
policy  and  receive  the  premium  for  it  and  thus  was  clothed  by  the 
company  with  apparent  authority;  that  in  consequence  his  knowl- 
edge of  the  illness  of  the  applicant  bound  the  company. 

Authority  of  Agent: — (Hertz  vs.  Security  Mut.  Ins.  Co., 
Supreme  Court  of  Minnesota,  154  N.  W.  Eep.  745.)  The  agent 
received  the  payment  of  premium  at  the  time  the  application  was 
taken,  but  the  application  contained  the  agreement  that  the  policy 
applied  for  "shall  not  be  in  force  unless  actually  delivered  to  and 
accepted  by"  the  applicant  during  his  lifetime  and  while  in  good 
health.  The  applicant  died  before  the  application  was  passed  on  at 
the  home  office,  and  the  check  for  the  first  premium  received  by  the 
agent  was  returned  at  or  about  that  time.  A  point  was  made  of  the 
fact  that  the  insured  was  unable  to  read  English  and  that  this  state- 
ment was  not  read  to  him  by  the  agent. 

The  court  considered  principally  the  question  of  the  real  or  ap- 
parent authority  of  the  agent  to  bind  the  company  by  effecting  a 
contract  of  insurance.  It  held  that  the  agent  had  no  such  real  or 
apparent  authority  and  that,  consequently,  no  contract  of  insurance 
existed.  It  brushed  aside  the  cases  cited  in  support  of  the  plain- 
tiff's contention  that  the  agent  had  authority,  by  stating  that  they 
related  to  fire  insurance  and  applied  to  agency  conditions  in  fire 
insurance  rather  than  in  life  insurance.  It  also  called  attention  to 
the  section  of  the  law  making  the  agent  in  such  a  case  the  agent  of 
the  company  stating  that  this 

"  was  enacted  solely  for  the  purpose  of  preventing  a  life  insurance 
company  from  contending  that,  in  controversies  upon  the  policy 
issued  by  it,  the  agent  who  solicited  the  application  for  insurance 
was  the  agent  of  the  insured." 

Delivery  of  Policy: — (Yount  vs.  Prudential  Life  Ins.  Co., 
Kansas  City  Court  of  Appeals,  Mo.,  179  S.  W.  Eep.  749.)  A  small 
payment  on  account  was  made  to  the  agent  at  the  time  the  applica- 
tion was  made.  The  application  was  approved  at  the  home  office, 
the  policy  issued  and  sent  out  with  the  notice  attached  thereto  that 
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it  must  not  be  delivered  unless  the  applicant  was  in  a  satisfactory 
state  of  health.  There  was  an  agi'eeraent  also  in  the  application  that 
it  should  not  take  effect  unless  the  policy  was  issued  and  delivered 
and  the  premium  paid  while  the  applicant  was  in  the  same  condition 
of  health,  etc,  as  described  in  the  application.  The  application 
reached  the  hands  of  the  agent  but  was  never  delivered  or  offered 
for  delivery.  A  day  or  two  after  receiving  the  policy,  the  agent 
heard  of  the  applicant's  death  and  returned  the  policy  to  the 
company. 

It  was  held  that  no  contract  of  insurance  had  been  made,  and 
that  there  was  nothing  in  such  a  case  to  submit  to  a  jury. 

Legal  Eepresentative  : — (In  re  Viles,  Sup.  Court  of  N.  Y., 
Appellate  Div.,  Second  Depi,  155  N.  Y.  Supp.  401.)  The  interpre- 
tation of  the  words  "  legal  representatives  "  is  of  particular  interest 
in  life  insurance  because  they  are  used  by  some  companies  instead 
of  "  executors  or  administrators,"  and  because  they  were  thus  used 
in  the  New  York  standard  form,  while  that  existed.  In  the  present 
case,  it  was  held  that  "legal  representatives"  meant  the  insured^s 
surviving  daughter  (T.  A.  S.  A.,  XV,  372). 

Collusion  to  Defraud  the  Insurer: — (Klein  vs.  Supreme 
Council  of  Loyal  Assn.,  Supreme  Court  of  N".  Y.,  Appellate  Term, 
First  Dept.,  155  N.  Y.  Supp.  580.)  The  constitution  of  the  associa- 
tion provided  against  receiving  applications  from  a  barkeeper  or 
one  who  sold  or  served  intoxicating  liquors.  The  insured  was  a  bar- 
keeper at  the  time  of  making  application,  and  it  was  testified  that 
the  head  of  the  local  to  which  he  belonged  spoke  with  the  insured  in 
regard  to  the  saloon  business  and  said  that  he  would  "  fix  it  up  all 
right "  by  putting  the  saloon  in  as  a  lunchroom. 

It  was  contended  that  the  defendant  waived  its  rights  by  the  acts 
of  the  head  of  the  local  who  was  a  party  to  the  misrepresentation, 
notwithstanding  a  provision  in  the  constitution  that  exempted  the 
association  from  being  bound  by  the  acts  of  such  a  person.  The 
court  spoke  in  part  of  this  contention  as  follows : — 

"The  rule  which  charges  a  principal  with  the  knowledge  of  his 
agent  is  for  the  protection  of  innocent  third  persons.  If  a  person 
colludes  with  an  agent  to  cheat  the  principal,  the  latter  is  not  respon- 
sible for  the  act  or  knowledge  of  the  agent.  .  .  . 

"...  Here  the  beneficiary  of  the  deception  practised  upon  the 
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insurer,  and  with  actual  knowledge  of  tlie  cheat,  is  asserting  the 
waiver.  To  apply,  for  the  benefit  of  a  beneficiary  of  a  fraud  with 
knowledge  of  the  deception,  a  waiver  based  upon  the  necessity  and 
justice  of  protecting  innocent  persons  against  fraud,  would  be  very 
illogical  and  quite  absurd.  ...  If  the  councilor  had  told  the  de- 
ceased that  he  could  get  the  deceased  admitted  to  membership  in  spite 
of  the  disqualification,  and  if  the  deceased  had  signed  a  truthful 
application,  and  on  that  truthful  application  had  been  admitted  by 
the  local,  the  situation  would  be  quite  different,  and  it  might  be  well 
held  that  the  requirement  as  to  his  occupation  had  been  waived. 
But,  instead,  the  deceased,  knowing  that  he  was  ineligible,  colluded 
with  the  agent  to  cheat  and  deceive  the  defendant.  .  .  . 

"...  The  claim  is  that  the  knowledge  of  the  agent  is  to  be  imputed 
to  the  defendant  and  that  the  defendant  is  to  be  bound  thereby.  But 
this  rule  has  never  been  applied  where  the  agent  and  the  insured 
were  acting  in  collusion  to  deceive  the  insurer.  The  estoppel  is 
created  for  the  benefit  of  innocent  persons,  not  for  those  guilty  of 
working  a  fraud  upon  the  insurer.  ..." 

There  has  been  too  much  tendency  for  the  courts  to  treat  the  agent 
or  employee  as  being  the  agent  of  the  insuring  company  and  thug 
able  to  bind  the  company,  even  in  cases  where  there  was  collusion 
between  the  applicant  and  the  representative  of  the  company  as 
against  the  company.  This  case  lays  down  what  is  unquestionably 
the  true  doctrine  that  where  a  representative  of  a  company  colludes 
with  an  applicant  to  defraud  his  principal,  the  company  is  not 
responsible  for  the  act  or  knowledge  of  its  agent. 

Bankruptcy;  Right  to  Change  Beneficiary: — {In  re  Shoe- 
maker, IT.  S.  District  Court,  E.  D.  Pennsylvania,  225  Fed.  Eep. 
329.)  This  case  only  adds  to  the  confusion  that  exists  as  to  the 
ownership  of  a  policy  in  case  of  bankruptcy  of  the  insured,  where 
the  insured  has  the  right  to  change  the  beneficiary.  The  decision 
follows  that  in  re  Jamieson  Brothers  and  Company  (reported  in 
T.  A.  S.  A.,  XVI,  147).  In  this  case,  the  beneficiary  was  the 
daughter. 

The  court  held,  nevertheless,  that  the  trustee  in  bankruptcy  was 
entitled  to  the  cash  surrender  value  and  that  unless  this  was  secured 
to  the  trustee,  the  policies  would  pass  to  him. 

Failure  of  the  Applicant  to  Disclose  Impairment  Learned 
OF  After  Examination  and  Before  the  Consummation  of  the 
Contract: — (United  States  Annuity  and  Life  Ins.  Co.  vs.  Peak, 
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Supreme  Court  of  Ark.,  182  S.  W.  Eep.  565.)  Two  days  after  ap- 
plicant's examination  for  this  company  he  was  examined  for  another 
company  and  clear  evidence  of  Bright's  disease  found.  He  was  in- 
formed of  this  and  made  arrangements  to  secure  medical  treatment. 
Notwithstanding  this  fact  he  did  not  inform  the  company  of  the 
impairment  and  a  month  afterwards  the  policy  was  issued  and  de- 
livered to  him  without  knowledge  by  the  company  of  this  impair- 
ment, although  it  did  receive  information  a  few  hours  too  late  and 
attempted  to  prevent  the  delivery  of  the  policy. 

The  court  held  that  there  "  was  an  intentional  concealment  on 
his  part  of  a  material  fact  and  his  failure  to  communicate  it  to  the 
company  avoided  the  policy." 

Eight  of  Parties  to  Contract  that  if  Policy  is  Eeinstated 
THE  Company  Will  Not  be  JjIablb  if  Death  Occur  Within  a 
Certain  Period  After  the  Eeinstatement  : — (America!  National 
Ins.  Co.  vs.  Otis,  Supreme  Court  of  Ark.,  183  S.  W.  Eep.  183.) 
The  policy  contained  a  provision  that  in  case  of  reinstatement  the 
company  should  not  be  liable  if  death  occurred  within  five  weeks 
after  such  reinstatement.  In  this  case  death  did  occur  and  the 
question  before  the  court  was  whether  this  provision  of  the  contract 
could  be  enforced.  The  court  held  that  there  was  nothing  in  the 
law  or  in  public  policy  to  prevent  the  enforcement  of  this  provision. 

Does  Life  Insurance  Policy  Cover  Death  at  the  Hands  op 
the  Law?  (Scarborough  vs.  American  National  Ins.  Co.,  Supreme- 
Court  of  N.  C,  88  S.  E.  Eep.  483.)  The  policy  provided  that  it  was 
incontestable  after  two  years  except  for  fraud,  and  made  no  specific 
exception  of  execution  for  crime.  The  court  held,  however,  that 
execution  for  crime  was  not  a  risk  covered  by  the  policy  and  that,. 
consequently,  the  incontestable  clause  did  not  affect  such  defense. 
It  also  held,  that  to  allow  recovery  for  death  at  the  hands  of  the 
law  wag  against  public  policy. 

"Company"  or  "Association": — (Shawnee  Life  Ins.  Co.  vs. 
Watkins,  Supreme  Court  of  Okla.,  156  Pac.  Eep.  180.)  One  of  the 
questions  in  the  application  was :  "  Has  any  company  or  association 
ever  declined  or  postponed  your  application  for  insurance  or  offered 
you  a  policy  different  from  the  one  applied  for,  when,  what  com- 
pany ?  "     To  this  the  insured  answered,  "  No."     He  had,  however. 
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made  an  application  to  the  Knights  of  Pythias  which  had  been  re- 
jected. 

The  court  held  that  this  did  not  avoid  the  policy  since  a  fraternal 
association  like  the  Knights  of  Pythias  was  not,  necessarily,  covered 
by  the  question. 

Interpleader: — (Wilser  vs.  Modern  Woodmen  of  America,  Su- 
preme Court  of  Minn.,  156  N.  W.  Eep.  271.)  The  beneficiary 
under  the  certificate  was  changed  from  the  widow  of  the  insured  to 
another  beneficiary.  Both  claimed  the  proceeds  of  the  certificate. 
•The  later  beneficiary  brouglit  suit  in  Minnesota  and  the  association 
paid  the  money  into  court  and  sought  an  order  of  interpleader  and 
an  injunction  to  prevent  the  widow  from  further  prosecuting  the 
suit  in  North  Dakota.  The  widow  claimed  to  be  a  citizen  of  North 
Dakota  but  was  resident  in  Minnesota  and  the  court  held  that  she 
was  consequently  subject  to  its  jurisdiction.  An  injunction  was 
granted  on  the  grounds  that  the  rights  of  the  widow  were  fully 
preserved  in  the  action  in  Minnesota  and  that  it  was  a  hardship  to 
the  company  to  be  compelled  to  defend  separate  actions  in  the  two 
states. 

Knowledge  of  Agent: — (The  Mutual  Life  Ins.  Co.  vs.  Hilton 
Green,  Supreme  Court  U.  S.  Not  yet  reported.)  The  claim  was 
contested  because  of  misrepresentations  in  the  application.  The 
application  was  in  the  usual  form,  but  it  was  shown  that  the  examin- 
ing physicians  did  not  examine  or  see  the  applicant  at  the  time  of 
filling  out  the  report  of  the  alleged  medical  examination.  An  import- 
ant question  arising  was  whether,  under  the  circumstances,  the 
knowledge  of  the  medical  examiners  and  the  soliciting  agent  was 
sufficient  to  charge  the  company  with  notice  of  what  they  knew  when 
the  policy  was  written.  The  court  held  that  under  the  circum- 
stances of  this  case  their  knowledge  did  not  bind  the  company, 
basing  this  decision  on  the  fundamental  reason  underlying  the  gen- 
eral rule  that  the  agent's  knowledge  is  that  of  his  principal.  -Ex- 
tracts from  the  opinion  covering  this  and  other  points  are: 

"  The  general  rule  which  imputes  an  agent's  knowledge  to  the 
principal  is  well  established.  The  underlying  reason  for  it  is  that 
an  innocent  third  party  may  properly  presume  the  agent  will  per- 
form his  duty  and  report  all  facts  which  affect  the  principal's  in- 
terest.   But  this  general  rule  does  not  apply  when  the  third  party 
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knows  there  is  no  foundation  for  the  ordinary  presumption — ^when 
he  is  acquainted  with  circumstances  plainly  indicating  that  the 
agent  will  not  advise  his  principal.  The  rule  is  intended  to  pro- 
tect those  who  exercise  good  faith  and  not  as  a  shield  for  unfair 
dealing.  .  .  . 

*'  Section  2765  of  the  Florida  statutes,  ante,  undertakes  to  desig- 
nate as  agents  certain  persons  who  in  fact  act  for  an  insurance  com- 
pany in  some  particular;  but  it  does  not  fix  the  scope  of  their 
authority  as  between  the  company  and  third  persons  and  certainly 
does  not  raise  special  agents  with  limited  authority  into  general 
ones  possessing  unlimited  power.  We  assume  Hogue,  Torrey  and 
the  medical  examiners  were  in  fact  designated  agents  of  the  com- 
pany with  power  to  bind  it  within  their  apparent  authority ;  and  in 
such  circumstances  the  statute  does  not  affect  their  true  relation- 
ship to  the  parties. 

'"'  The  assured,  at  the  least,  consciously  permitted  an  application 
containing  material  misrepresentations  to  be  presented  by  subordi- 
nate agents  to  officers  of  the  insurance  company  under  circumstances 
which  he  knew  negatived  any  probability  that  the  actual  facts  would 
be  revealed;  and  later  he  accepted  policies  which  he  must  have 
understood  were  issued  in  reliance  upon  statements  both  false  and 
material.  He  could  claim  nothing  because  of  such  information  in 
the  keeping  of  unfaithful  subordinates.  Moreover,  the  false  repre- 
sentations accompanied  and  were  essential  parts  of  the  policies 
finally  accepted.  He  did  not  repudiate,  and  therefore  adopted  and 
approved,  the  representations  upon  which  they  were  based.  Beyond 
doubt  an  applicant  for  insurance  should  exercise  toward  the  com- 
pany the  same  good  faith  which  may  be  rightly  demanded  of  it." 

The  decision  of  the  lower  court  in  this  case  was  reviewed  in  T.  A. 
S.  A.,  XV,  124. 
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Abstract  of  the  Discussion  of  Papers  Read  at  the 
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PREMIUM  LOADINGS  AND  EXPENSE  LIMITATIONS — EDWARD  E.  RHODES. 
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WRITTEN  DISCUSSION. 

MR,  JOHN  K.  GORE  : 

Mr,  Ehodes's  paper  is  an  argument  that  the  proper  fund  from 
which  the  expenses  of  a  life  insurance  company  should  be  paid  is  that 
formed  by  the  premium  loadings.  In  order  to  prove  this  point,  he 
has  supplied  a  series  of  definitions  of  "loading,"  or  of  the  proper 
functions  of  loading.  As  Mr.  Ehodes  has  evidently  assumed  that 
these  definitions  are  applicable  to  the  loading  disclosed  by  using  a 
net  premium  derived  from  the  American  Experience  Table  at  3  per 
cent,  or  3^  per  cent,  interest,  it  is  desirable  to  see  whether  such  a 
loading  was  contemplated  by  the  authorities  cited. 

Taking  first  Mr.  Moir's  article  in  theTransactions  of  the  Faculty 
of  Actuaries,  I  find  that  Mr.  Moir  holds  to  the  view  that  the  proper 
rate  of  interest  to  be  used  in  calculating  net  premiums  is  one  ap- 
proaching that  which  the  company  can  at  present  realize,  the  pos- 
sibility of  reduction  in  the  rate  of  interest  being  provided  for  in  the 
loading.  "With  regard  to  the  mortality  table,  Mr.  Moir  appears  to 
consider  that  a  select  table  is  proper,  but  suggests  that  the  use  of  an 
ultimate  table  is  a  reasonable  alternative.  Mr.  Moir's  reason  for 
using  an  ultimate  table  is  that  thereby  the  benefits  from  light  mor- 
tality would  be  distributed  among  the  policyholders  generally,  who, 
in  turn,  must  bear  the  burden  of  the  cost  of  new  business.  If  an 
actuary  in  calculating  premiums  used  a  net  premium  that  he  knew 
overstated  that  actually  required,  and,  therefore,  provided  some 
margin  for  expenses,  as  Mr.  Moir  agrees  the  ultimate  net  premium 
does,  surely  he  would  not  proceed  to  the  absurdity  of  calculating 
the  loading  on  the  assumption  that  the  entire  expenses  had  still  to  be 
provided  for.  I  think  we  may  take  it,  therefore,  that  a  proper  under- 
standing of  Mr.  Moir's  definition  of  loading  is  that  it  is  the  differ- 
ence between  the  gross  premium  and  the  true  net  premium,  ascer- 
tained with  as  high  a  degree  of  accuracy  as  circumstances  will 
permit. 

The  next  quotation  is  from  Mr.  Peek,  and  on  looking  up  the  text 
from  which  it  is  extracted  I  find  the  following :  "  If  a  net  premium 
has  been  calculated  on  the  basis  of  mortality  tables  and  a  rate  of 
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interest  which  have  both  been  chosen  with  due  accuracy,  it  must, 
apart  from  symptomatica!  fluctuations  in  mortality,  be  sufficient 
for  covering  the  risk/'  Mr.  Peek  also  makes  such  statements  as 
"on  one  side  net  premiums  are  calculated  with  the  utmost  accu- 
racy/' and  "as  the  practice  of  charging  net  premiums  on  a  false 
table  is  entirely  abandoned."  From  these  it  is  evident  that  Mr. 
Peek  had  in  mind  in  defining  loading  the  difference  between  the 
gross  premium  and  the  net  premium  on  a  true  table  of  mortality 
at  a  true  rate  of  interest. 

Mr.  Ehodes's  next  authority,  Mr.  Andras,  states  that  the  O"^"*' 
select  table  "is  at  present  (1912)  the  most  suitable  basis,"  giving 
as  his  reason  therefor  that  it  actually  represents  the  real  mortality 
experience  of  insured  lives.  Further  on  Mr.  Andras  endeavors  to 
find  what  rate  of  interest  may  reasonably  be  expected  to  be  earned 
in  the  future  in  order  to  determine  the  proper  rate  to  be  used  as  a 
basis  for  calculating  premiums,  and  does  not  propose  to  choose  an 
arbitrary  rate  lower  than  that  which  can  almost  certainly  be 
secured.  Mr.  Andras,  therefore,  falls  into  line  with  the  other 
authorities  referred  to. 

The  quotation  from  Mr.  Dawson's  book  clearly  shows  that  Mr. 
Dawson  had  in  mind  a  true  table  of  mortality  and  rate  of  interest 
as  the  bases  of  the  net  premium,  as  he  specifically  insists  that  varia- 
tions from  the  assumptions  as  to  the  mortality  and  interest  are  to  be 
provided  for  in  the  loading,  and  it  would  be  absurd  to  suppose  that 
he  intended  them  also  to  be  provided  for  in  the  net  premium.  A 
somewhat  similar  comment  is  applicable  to  the  quotation  from  the 
writings  of  Sheppard  Homans. 

With  regard  to  the  quotation  from  Mr.  E.  G.  Hunter,  I  need 
only  say  that  Mr.  Hunter  describes  the  current  methods  of  obtain- 
ing office  rates  of  premium  as  empirical,  and  suggests  a  more  exact 
method  involving  the  use  of  true  rates  of  interest  and  mortality. 

Finally,  in  the  paper  by  Mr.  Bacon,  from  which  Mr.  Ehodes 
quotes,  the  author  proceeds  to  discuss  interest  and  mortality  with 
the  obvious  view  of  finding  accurate  rates  upon  which  to  base  net 
premiums. 

Possibly  the  foregoing  rather  tedious  investigation  was  super- 
fluous, but  in  view  of  some  of  Mr.  Ehodes's  remarks,  it  seems  desir- 
able to  emphasize  the  fact  that  the  loading  which  is  to  provide  for 
expenses  and  contingencies,  and  which  is  the  subject  of  the  defini- 
tions gathered  by  Mr.  Ehodes,  has  no  resemblance  to  a  loading  as 
determined  by  the  use  of  a  net  premium  based  upon  the  long  since 
inaccurate  American  Experience  table,  and  with  a  rate  of  interest 
such  as  three  or  three  and  one  half  per  cent. 

For  the  purpose  of  answering  the  superintendent's  question, 
"  Should  mutual  companies  be  required  by  statute  to  charge  load- 
ings upon  their  net  premiums  which  will  be  adequate  to  cover  all 
insurance  expenses?",  the  quotations  marshalled  by  Mr.  Ehodes, 
therefore,  offer  very  little  assistance.    A  natural  reply  would  seem 
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to  be :  "  Yes,  if  there  be  no  other  source  from  which  expenses  may 
be  met."  If  there  be  such  a  source  it  would  be  absurd  to  provide 
twice  over  for  the  necessary  expenses  of  the  business;  and  the 
whole  problem  is  resolved  into  an  inquiry  as  to  whether  such  other 
fund  from  which  some  part  of  the  expenses  may  be  paid  does 
actually  exist. 

Mr.  Ehodes  agrees  that  it  does.  He  regards  it  as  perfectly 
proper  to  use  the  actual  gains  (so-called)  from  sub-tabular  mor- 
tality during  the  first  five  policy  years  in  part  payment  of  ex- 
penses. If  the  first  five  policy  years,  why  not  the  first  seven,  or 
the  first  ten,  or  all  jDolicy  years  ?  No  special  charm  belongs  to  the 
figure  five.  If  the  answer  be  that  some  of  the  mortality  savings 
should  be  retained  for  safety's  sake,  the  obvious  retort  is  that  sub- 
stantially no  company  does  so  retain  this  margin,  for  where  it  is 
not  spent,  it  is  promptly  handed  back  in  dividends.  As  a  matter 
of  fact,  the  admission  that  the  legal  net  premium  is  so  unneces- 
sarily large  that  part  of  it  may  safely  be  used  to  pay  expenses,  in- 
volves the  admission  that  the  whole  of  the  excess  of  the  legal  net 
premium  over  the  true  net  premium  may  be  so  used,  except  in  so 
far  as  a  safety  margin  is  desirable.  In  other  words  the  loading  as 
determined  by  the  use  of  the  true  net  premium  is  the  only  logical 
measure  of  the  maximum  expense,  whether  it  is  agreed  that  the 
whole  of  such  loading  may  be  used  for  expenses,  or  that  a  part  must 
be  kept  available  for  contingencies. 

Towards  the  end  of  his  paper,  Mr.  Ehodes  states  that  when  the 
true  loading  is  ascertained  a  mutual  company  should  not  be  per- 
mitted to  spend  it  all  in  expenses,  as  it  would  thereby  be  in  the 
position  of  issuing  non-participating  policies  under  the  guise  of 
participating  policies.  The  position  here  supposed  would  not  arise 
in  practice,  as  every  sanely-managed  concern  desires  to  have  some 
margin,  however  small,  above  its  minimum  requirements. 

With  Mr.  Ehodes's  view,  that  no  special  policy  should  be  issued 
that  is  not  in  substance  self-supporting,  I  am  in  entire  agreement. 
From  time  to  time  various  arguments  have  been  offered  in  favor  of 
such  policy  forms,  but  none  of  these  arguments  has  seemed  to  me 
valid.  It  is  no  doubt  true  that  by  further  subdivisions  of  our  busi- 
ness into  classes  we  might  make  perhaps  half  a  dozen  sections  of 
the  group  now  generally  gathered  into  one  as  standard  risks,  and 
quote  a  different  scale  of  premiums  for  each  section,  but  such  a 
movement  is  undesirable,  at  least  so  long  as  it  is  practicable  to 
avoid  it. 

MR.   E.   B.   morris: 

The  discussion  of  Mr.  Ehodes's  paper  naturally  invites  the  con- 
sideration of  the  questions  selected  by  the  superintendent  of  in- 
surance in  his  letter  of  May  9,  1915.  My  remarks  are  concerned, 
therefore,  more  with  the  cause  of  Mr.  Ehodes's  discussion  than  per- 
haps with  his  paper  itself. 
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Superintendent  Hasbrook  has  propounded  three  questions  in 
connection  with  mutual  companies.  The  first  two  questions,  how- 
ever, suggest  the  third  in  reference  to  a  new  standard  table  of. 
mortality. 

Some  confusion  has  probably  existed  as  to  the  definition  of  mar- 
gins or  loadings  due  to  the  assumption  of  a  statutory  table.  Load- 
ings from  a  legal  point  of  view  necessarily  have  been  defined  as  the 
difference  between  the  gross  and  the  net  premiums  as  determined  by 
the  statutory  basis.  It  is  clear  in  the  superintendent's  letter  that 
his  questions  are  evolved  on  such  a  basis  and  suggest  whether  it 
would  be  expedient  to  get  away,  In  practice  at  least,  from  the 
present  statutory  basis  which  must  be  regarded  as  more  or  less 
arbitrary.  All  the  definitions  of  loadings  which  Mr.  Rhodes  has 
listed  suggest  a  provision  for  expenses  and  contingencies.  The 
inconsistencies  of  these  suggestions,  however,  from  a  practical  point 
of  view  will  be  apparent  if  we,  for  the  time  being,  drop  the  partici- 
pating element  and  consider  the  basis  of  rates  for  non-participating 
insurance.  Non-participating  insurance  differs  from  participating 
in  the  one  essential  that  there  is  no  provision  for  a  refund  of  pre- 
miums to  the  policyholder  and  consequently  no  provision  in  the 
loading  therefore.  The  New  York  statute  Sec.  97  of  course  affects 
first  year  loading  only.  The  non-participating  companies  in  their 
rates  have  drawn  heavily  on  what  Mr.  Ehodes  refers  to  as  "prob- 
lematical gains,"  namely,  the  expected  gain  in  mortality  upon  the 
assumption  that  the  actual  mortality  will  be  less  than  that  pro- 
vided for  in  the  statutory  table  and  that  the  actual  interest  to  be 
earned  will  be  in  excess  of  that  required  by  the  statutory  net  pre- 
miums. Some  companies  in  fact  have  discounted  these  features  so 
heavily  that  their  published  gi'oss  rates  are  very  little  in  excess  of 
the  statutory  net  premium.  As  a  matter  of  fact,  at  the  lower  ages 
on  certain  life  forms  non-participating  companies  could  profitably 
quote  rates  less  than  the  statutory  net  premium,  although  by  so 
doing  they  would  be  liable  for  additional  reserves,  as  Mr.  Ehodes 
has  mentioned.  This  statement  is  intended  to  more  forcibly  point 
out  that  the  loadings  on  the  usual  non-participating  premiums  over 
the  statutory  net  premiums  are  nowhere  near  sufficent  to  meet  ex- 
penses and  consequently  have,  as  far  as  non-participating  com- 
panies are  concerned,  practically  no  meaning  in  accordance  with 
the  various  definitions  which  have  been  given.  The  difficulty,  of 
course,  is  involved  in  the  use  of  an  artificial  statutory  definition  as 
to  the  net  premium.  In  other  words,  a  non-participating  company 
can  not  consider  as  to  its  premiums  the  statutory  limitation  at  all 
but  must  necessarily  base  its  premiums  on  what  Mr.  Ehodes  refers 
to  as  a  "pure  premium."  In  other  words,  the  non-participating 
premium,  in  theory  at  least,  is  based  on  a  pure  premium  which  takes 
into  consideration  the  actual  mortality  to  be  expected  and  the 
actual  rate  of  interest  which  will  probably  be  earned,  care  being 
taken  that  these  elements  are  conservatively  defined.     These  pure 
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premmms  are  then  loaded  sufficiently  to  provide  for  expense  and  for 
other  contingencies  and,  if  necessary,  for  profit.  To  be  sure,  the 
non-participating  premium  is  the  result  more  or  less  of  competi- 
tion but  the  basis  which  I  have  roughly  described  defines  the  mini- 
mum gross  premium  which  may  be  used.  The  loading,  tlierefore, 
on  the  pure  premium  referred  to,  must  be  determined  from  a  muck 
greater  reference  to  its  scientific  features  than  is  necessary  when 
we  consider  the  loading  on  a  participating  premium,  the  excess  ele- 
ments of  which  are  theoretically  returned  in  the  shape  of  refunds 
or  so-called  dividends. 

Here  then  is  a  case  where  the  loading  over  the  pure  premium 
should  provide  in  due  course  for  all  expenses  and  other  contingen- 
cies as  well  as  profit,  although  the  actual  loading  over  the  net 
premium  provided  by  statute  may  provide  for  little  more  than  the 
payment  of  the  premium  tax  provided  also  by  statute.  What  I 
have  here  stated  as  to  loading  refers  in  a  general  way  to  participat- 
ing premiums  based  upon  practically  non-participating  loadings. 

I  have  gone  into  this  phase  of  the  matter  to  clarify,  if  possible, 
the  difference  between  a  proper  pure  premium  and  the  statutory  net 
premium,  for  I  believe  that  the  misunderstandings,  statutory  and 
otherwise,  in  regard  to  this  subject  involve  an  improper  considera- 
tion of  these  two  elements. 

These  difficulties  have  come  about  through  the  establishment  of 
a  legal  basis  which  involved  first  and  last  the  safety  of  the  insur- 
ance companies  as  to  their  liabilities  rather  than  the  question  of 
loadings  or  margins  for  expenses.  This  dilemma  will  probably  be 
partly  cleared  by  the  adoption  of  a  proper  table  of  mortality,  in- 
vestigation of  which  is  under  way,  but  only  partially  so.  The  new 
table  probably  will  involve  a  readjustment  of  the  mortality  but  pre- 
sumably no  change  in  the  basis  as  to  the  statutory  rate  of  interest. 
In  other  words,  after  the  adoption  of  a  new  mortality  table  the 
non-participating  companies  will  still  be  forced  to  discount  future 
interest  gains  over  the  legal  rate  of  interest. 

There  has  been  considerable  comment  in  regard  to  the  question  of 
this  new  table  by  the  participating  companies  in  that  the  adoption 
of  the  new  table  will  mean  no  change  in  the  cost  to  the  insuring 
public.  As  a  generality  this  is  undoubtedly  correct  if  we  assume 
that  dividends  are  apportioned  in  accordance  with  the  mutual  theory 
and  according  to  some  form  of  the  contribution  method,  but  it  is 
very  evident,  I  think,  to  anybody  who  has  investigated  the  subject 
that  the  main  change  as  to  cost  will  be  a  re-distribution  of  the 
cost — that  the  new  table  will  mean  a  smaller  cost  at  certain  ages 
and  undoubtedly  higher  at  others. 

In  other  words,  the  nearer  the  proposed  table,  if  finally  adopted  by 
statute,  approaches  a  table  that  will  produce  what  may  be  defined 
as  the  pure  premium,  that  is,  the  premium  which  disregarding 
expenses  and  contingencies  will  be  sufficient  to  carry  out  the  terms 
of  the  contract  according  to  mortality  to  be  expected  and  according 
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to  interest  to  be  earned,  the  nearer  we  will  approach  to  a  true  cost 
basis. 

One  should  not  overlook  the  fact,  however,  that  statutory  pro- 
vision for  insurances  involving  the  protection  of  future  genera- 
tions should  be  based  on  the  maxim  of  "  Safety  First,"  and  that 
whatever  table  of  mortality  is  adopted  for  the  statutory  limits, 
that  table  should  first  and  last  be  safe  and  whatever  rate  of  interest 
is  involved  with  such  a  table,  that  rate  of  interest  should  be  con- 
servative. 

The  point  which  I  have  endeavored  to  make  by  the  use  of  these 
illustrations  is  that  the  state  is  primarily  interested  in  the  safety  of 
insurance  corporations  >  legislation  as  to  expense  limitations  is  an 
afterthought.  The  difficulties  which  have  confronted  our  law- 
m.akers  have  been  occasioned  to  a  large  degree  by  attempting  to 
use  an  existing  table  of  mortality  (selected  and  maintained  for  its 
primary  element  of  safety)  for  the  measuring  of  the  matter  of 
expense,  for  which  in  itself  such  table  made  no  direct  provision. 
It  has  been  necessary,  therefore,  in  order  to  use  such  a  table  for 
this  purpose  to  arbitrarily  impose  other  features.  The  result  has 
necessarily  been  largely  arbitrary,  although  admittedly  successful. 
Nevertheless  it  is  embarrassing  to  make  a  "square  peg  fit  a  round 
hole." 

MR.   WALTER   C.    WRIGHT: 

It  is  plain  that  a  life  insurance  company  operated  exclusively 
on  the  natural  premium  plan  with  fixed  rates  of  premium,  and 
without  other  resources  than  the  premiums  received  from  year  to 
year,  cannot  spend  more  than  the  provision  for  insurance  expenses 
which  those  premiums  include,  together  with  the  possible  vitality 
gain  arising  from  favorable  mortuary  experience,  without  danger  of 
insolvency;  and  it  is  equally  true,  though  less  plain,  that  such  a 
company  operating  under  like  conditions  wholly  or  partly  on  the 
level  premium  plan  stands  in  like  danger  of  having  to  draw  upon 
the  prudentially  fixed  and  computed  reserve  which  that  plan  calls 
for,  to  avoid  such  a  consequence;  which  is  virtual  breach  of  trust, 
and  a  dangerous  condition,  if  not  actual  insolvency.  Hence,  T 
think  the  questions  stated  in  his  letter  of  April  9,  1915,  by  the 
superintendent  of  insurance  of  the  state  of  'New  York  are  very 
pertinent;  and  that  Mr.  Ehodes's  discussion  at  the  last  meeting 
of  this  Society,  of  premium  loading  and  expense  limitations,  taking 
these  qupstions  as  his  text,  is  most  timely  and  important. 

I  wholly  agree  with  Mr.  Bhodes's  statement  that  "mutuality  cer- 
tainly requires  that  premium  rates  for  all  plans  should  be  con- 
sistent," thouffh  I  would  be  inclined  to  insert  the  words  and  equUv 
after  the  word  mutuality,  as  T  think  that  non-participating  as  well 
as  participating  rates  should  be  consistent,  for  otherwise  applicants 
for  mutual  or  participatingr  and  such  policies  of  insurance  would 
ptand,  or  I  may  say  continue  to  stand,  in  danger  of  being  misguided, 
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and  perhaps  greatly  so  in  some  instances;  because  level  premiums, 
which  are  a  combination  in  varying  measures  of  risk  carrying  with 
investment,  are  sufficiently  complex  in  character  to  prevent  their 
consistency  and  fairness  from  being  obvious  at  sight. 

Other  passages  occur  throughout  Mr.  Ehodes's  argument  with 
which  I  fundamentally  agree,  and  which  are  stated  with  his  char- 
acteristic terseness  and  pertinence;  but  I  think  his  argument  is 
limited  in  force  and  scientific  character,  owing  to  not  recognizing 
the  long-standing  error  of  assuming,  without  due  consideration, 
that  loading  for  expense  should  have  reference  to,  or  be  a  function 
of  what  is  known  as  a  net  premium ;  and  overlooking  the  fact  that 
the  rates  of  the  table  of  mortality  itself  may  constitute  a  better 
basis  of  loading  for  insurance  expense,  and  what  is  generally  con- 
ceded, that  a  conservative  interest  assumption  is  a  satisfactory 
means  of  securing  revenue  for  investment  expense.  I  may  add  that 
a  sufficiently  conservative  table  of  mortality  would  be  a  similarly 
good  basis  of  providing  for  insurance  expense,  in  some  possible 
cases. 

As  I  think  the  point  is  novel,  and  will  help  to  draw  attention  to 
the  error  of  the  habitual  and  unintentionally  careless  way  of  regard- 
ing the  matter  of  loading  for  expense  as  a  necessary  function  of  the 
net  premium;  permit  me  to  call  attention  to  an  analytic  sheet 
showing  the  initial  reserve,  cost  of  insurance,  and  terminal  reserve 
of  a  continuous  level  premium  whole  life  policy,  for  $10,000,  at 
the  age  of  issue  thirty-five,  according  to  the  American  Table  of 
Mortality  and  3  per  cent,  interest. 

The  net  premium,  or  initial  reserve  of  the  first  year  is  $210.81, 
and  the  cost  of  insurance  of  that  year  is  $88.30,  and,  if  we  add 
$58.69  to  the  net  premium  for  insurance  expenses,  the  assumption 
appears  to  pass  muster  so  far  without  apparent  fault  or  incon- 
gruity; but  look  at  the  figures  of  the  thirty-fifth  year,  when  the 
cost  of  insurance  becomes  $218.45,  and  those  of  subsequent  years. 
What  part  of  the  net  premium  is  there  left  for  insurance  and  any 
other  expense,  after  taking  care  of  this  cost  of  insurance  ? 

Without  further  illustration  or  discussion,  let  me  ask  if  the  re- 
serve plus  the  net  premium  and  the  loading,  if  any,  and  the  inter- 
est realizable  by  the  investment  thereof,  is  not  more  truly  and  fully 
the  yearly  resource  of  a  company  for  meeting  contract  obligations, 
including  expenses?  When  we  take  this  broader  view  of  the  matter, 
it  will  not  require  a  very  long  mental  step  to  reach  the  conclusion 
that  a  more  scientific  course  of  providing  for  insurance  expense 
will  be  to  load  the  rates  of  the  table  of  mortality  itself,  and  when 
this  is  done,  and  all  premiums  are  computed  accordingly,  I  am 
satisfied  that  it  will  be  found  that  various  consequences  will  fol- 
low which  will  rid  us  of  much  difficulty  in  explaining  life  insur- 
ance practices,  and  entirely  remove  some  present  irregularities 
thereof.  The  advantage  of  science,  when  we  fortunately  discover 
what  it  really  is  in  any  case,  is  manifold.    l\Ir.  Ehodes  truly  states 
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that  "new  business  is  worth  more  to  a  moribund  company  than  tp 
a  going  concern/'  and  it  is  one  consequence  of  what  I  mention 
above,  that  with  enough  long  term  endowment  insurance  or  whole 
life  policies,  which  are  mathematically  long  term  endowment  in- 
surance, the  provision  for  expense  on  hand  will  increase  with  the 
need  of  it,  through  such  a  method  of  providing  for  it,  so  that  a 
moribund  condition  will  be  rendered  less  likely  to  arise  than  would 
otherwise  be  the  case. 

I  agree  with  Mr.  Ehodes's  statement  that  the  Armstrong  Laws 
of  New  York  have  been  beneficial  in  operation  in  important  ways; 
but  have  always  regretted  that  the  supposed  need  of  haste  at  the 
time  of  their  enactment  prevented  more  attention  from  being  given 
to  rendering  them  scientifically  more  perfect ;  though  to  discuss  this 
want  fully  would  lead  me  beyond  the  limits  of  the  pleasant  duty 
which  our  president  has  assigned  me  today. 

I  think  I  may  appropriately  state,  however,  with  regard  to  the 
limitation  of  expense,  that  the  lamentable  exhibition  of  waste  and 
extravagance,  and  consequent  great  loss  to  subscribers  for  stock, 
which  the  past  operations  and  present  condition  of  many  recently 
organized  life  insurance  companies  display,  proves  that  departure 
from  the  sound  rule  of  computing  reserve  under  all  sorts  of 
policies  strictly  according  to  their  expressed  and  essential  or  dis- 
tinctive contract  conditions  has  been  a  most  evident  and  unfortu- 
nate mistake. 

Although  I  believe  that  mutual  companies  and  stock  companies 
writing  participating  policies  should  have  the  same  right  as  those 
writing  non-participating  policies  exclusively,  to  use  otherwise 
realized  surplus  in  meeting  expenses,  provided  this  encroachment 
on  surplus  is  not  carried  to  the  extent  of  exhausting  their  existing 
surplus,  I  am  satisfied  that  no  company  should  hereafter  be  per- 
mitted to  charge  a  greater  proportion  of  insurance  expense  to  the 
account  of  one  policyholder  than  to  that  of  another  for  any  policy- 
year  than  the  expected  or  tabular  death  cost  of  insurance  of  each 
policy  for  the  year,  adopted  as  a  measure  of  shares  of  insurance  ex- 
pense, would  permit ;  or  the  specifically  provided  loading  or  margin 
for  such  expenses  would  similarly  permit;  unless  the  full  amount 
so  chargeable  for  any  year  to  the  account  of  any  policy  is  stated 
among  the  expressed  conditions  of  the  contract.  It  is  not  enough, 
to  relieve  the  terms  of  a  policy  from  deceptiveness,  to  state  simply 
that  it  is  term  insurance  for  the  first  year. 

This  is  a  rule  of  limitation  which  I  think  would  pay  due  regard 
to  all  sorts  of  honest  differences  of  opinion  as  to  first  and  subsequent 
years'  expenses,  etc.,  and  go  far  to  rid  the  business  of  all  scandalous 
and  disastrous  operations,  leaving  competition  free  play  to  enforce 
economy,  and  insure  the  supply  of  life  insurance  at  generally  reason- 
able net  cost. 

I  doubt  if  any  consulting  actuary  is  more  friendly  to  and  con- 
siderate of  the  needs  and  interests  of  new  and  small  companies  than 
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I  am ;  and  I  believe  I  have  their  true  interests  duly  in  mind  and  at 
heart,  in  stating  this  rule  of  limiting  expense. 

MR.  R.  HENDERSON: 

The  first  part  of  this  paper  constitutes  a  valuable  symposium  of 
definitions  for  the  term  "loading"  and  perhaps  for  the  sake  of 
completeness  it  might  be  vs^ell  to  add  that  given  by  Mr.  G.  King  in 
the  textbook  of  the  Institute  of  Actuaries.     It  is  as  follows : 

"  But  in  all  practical  operations,  an  addition,  usually  called 
Loading,  is  made  to  the  net  premium.  A  fund  must  be  provided 
for  unavoidable  expenses,  A  margin  must  be  allowed  in  order  to 
meet  possible  adverse  fluctuations  in  the  rates  of  mortality  and 
interest.  Moreover,  it  is  generally  desired  to  make  a  profit  on  the 
business.  The  net  premium  increased  by  the  loading  is  called 
the  office  premium." 

This  definition,  like  nearly  all  of  those  quoted  by  Mr.  Ehodes, 
views  the  question  from  the  constructive  standpoint  and  considers 
the  loading  as  an  amount  added  to  the  net  premium  for  specified 
purposes,  the  total  constituting  the  gross  or  office  premium.  Any 
such  definition,  however,  necessarily  leaves  out  of  account  the  fact 
that  the  net  premium  may  be  changed  without  any  corresponding 
change  in  the  gross  premium  and  is  consequently  imperfect  through 
too  much  elaboration.  I  prefer  a  brief  definition  of  the  loading  as 
the  excess  of  the  gross  premium  over  the  net  premium.  This 
includes  the  case  where  the  net  premium  may  be  computed  on  a 
mortality  table  and  rate  of  interest,  neither  of  which  entered  into 
the  calculation  of  the  gross  premium.  We  thus  see  that  the  loading 
included  in  any  particular  gross  premium  rate  will  be  great  or  small 
or  even  negative  according  to  the  basis  adopted  for  the  calculation 
of  the  net  premium. 

Before,  therefore,  any  conclusion  can  be  drawn  as  to  the  relation 
between  loadings  and  expense  limitations  we  must  fix  definitely  the 
net  premium.  Section  97  of  the  New  York  insurance  law  refers  to 
the  net  premium  on  the  basis  adonted  by  the  company  for  valuation 
purposes.  For  the  purpose  of  this  investigation  we  must  therefore 
adopt  that  qualification  and  this  suggests  an  inquiry  into  the  con- 
clusions which  may  be  drawn  from  the  connection  between  pre- 
miums and  reserves. 

This  connection  is  that  if  the  reserve  is  calculated  on  the  basis 
of  a  given  mortality  table  and  rate  of  interest  the  reserve  and 
future  net  premiums  with  compound  interest  thereon  at  the  as- 
sumed rate  will  just  suffice  to  meet  the  policy  claims  if  death  occur 
in  accordance  with  the  table.  It  is  therefore  an  assumption  which 
may  be  lesritimately  made  bv  a  prosnective  nolicvh older,  that  if  the 
company  holds  reserves  on  conservative  mortality  and  interest  bases 
it  is  safe,  and  that  the  security  is  proportionate  to  the  conservatism 
of  the  basis  of  valuation. 
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This,  however,  does  not  take  expenses  into  account  on  the  one 
hand  nor  loadings  on  the  other  and  will  not  be  justified  unless  the 
loadings  on  the  future  net  premiums  are  sufficient  to  take  care  of 
the  future  expenses. 

From  this  it  follows  that  to  carry  out  the  representations  im- 
plicitly made  in  the  announcement  that  policies  are  valued  on  a 
certain  basis,  the  loading  over  and  above  the  net  premiums  on  that 
basis  should  be  sufficient  to  take  care  of  the  renewal  expenses  of 
the  company,  or,  if  not,  an  additional  reserve  should  be  held  suffi- 
cient to  cover  the  deficiency. 

The  question  of  the  relation  between  expenses  and  loading  is  not 
a  new  one  but  has  received  consideration  many  times.  Dr.  T.  B. 
Sprague,  who  was  during  his  active  period  probably  the  most  emi- 
nent member  of  the  actuarial  profession,  in  a  paper  read  before 
the  Institute  of  Actuaries  on  April  27,  1863,  made  the  following 
statement : 

"  The  truth  is  that  the  loading  is  added  to  the  premium  in  the 
first  instance  to  provide  for  the  commission  payable  and  the  ex- 
penses of  conducting  the  business  and  each  year  these  expenses 
should  be  met  out  of  the  loading  of  the  premiums  received  in 
the  year." 

Fifteen  years  later,  in  a  discussion  on  a  paper  on  "Valuation," 
Dr.  Sprague  quoted  this  previous  statement  of  his  and  added  the 
following : 

"  When  I  wrote  those  remarks  I  had  it  in  view  that  the  net  pre- 
mium and  the  loading  were  both  fixed  and  uniform  quantities,  in 
the  same  way  as  the  office  premium ;  and  that  the  expenses  relating 
to  a  policy  should  always  be  kept  within  that  uniform  loading. 
Subsequent  experience,  however,  has  shown  me  that  this  last  sup- 
position is  very  often  not  realized;  in  other  words,  that  the  first 
year's  expenses  attendant  upon  the  procuring  of  a  new  policy,  are 
very  often  greatly  in  excess  of  the  uniform  loading  on  the  premium 
received ;  and  I  am  satisfied  after  careful  consideration  that  there 
is  nothing  in  this  expenditure  that  is  at  all  incompatible  with  the 
safety  and  prosperity  of  a  life  office  that  adopts  it.  The  remarks 
above  quoted  from  my  paper  of  1863  are  in  no  way  inconsistent 
with  my  present  views,  provided  that  we  replace  the  ordinary  net 
premium  and  loading,  by  others  which  will  recognize  and  give  effect 
to  the  fact  of  the  high  rate  of  expenditure  in  the  first  3^ear.  This 
is  done  by  making  the  net  premium  for  the  first  year  small  and  the 
loading  of  the  first  year  large,  both  being  in  subsequent  years  uni- 
form, so  that  their  total  values  at  the  opening  of  the  policy  are 
equal  to  those  of  the  uniform  net  premium  and  the  uniform  loading 
respectively." 

When  Section  97  of  the  Insurance  Laws  of  New  York  is  com- 
pared with  the  minimum  valuation  provision  of  Section  84,  it  will 
be  seen  that  this  is  exactly  the  principle  applied  by  the  Armstrong 
Committee.     The  question  of  low  premium  rate  policies  in  this 
7 
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connection  was  also  given  consideration  by  Dr.  Sprague  in  a  paper 
read  by  him  in  1870  where  he  made  the  following  remarks : 

"  In  America  the  net-premium  method  of  valuation  is  proving  to 
be  inapplicable  for  a  different  reason.  The  members  of  the  Insti- 
tute are  well  aware  that  by  the  laws  of  the  state  of  Massachusetts  a 
valuation  is  made  yearly  by  the  insurance  commissioner  of  the  lia- 
bilities of  all  life  insurance  companies  doing  business  in  the  state. 
The  basis  of  this  valuation  has  hitherto  been  the  '  Experience ' 
Table  of  Mortality  with  4  per  cent,  interest;  but  with  the  increas- 
ing competition  and  the  tendency  of  newly  formed  companies  to 
reduce  as  far  as  possible  the  premiums,  it  is  found  that  the  pre- 
miums charged  by  some  companies  very  little  exceed,  or  even  fall 
short  of,  the  net  premium  used  in  the  valuation.  In  this  latter  case, 
it  is  a  manifest  absurdity  to  give  a  company  credit  in  the  valuation 
for  a  net  premium  actually  greater  than  that  it  will  receive ;  and  in 
the  former  case,  it  is  little  less  absurd  to  give  it  credit  for  a  net 
premium  which  shows  a  margin  quite  insufficient  to  defray  the 
necessary  expenses  of  management." 

MR.  H.  I.  B.  rice: 

In  a  letter  addressed  to  the  Actuarial  Society  on  April  9,  1915, 
by  the  then  superintendent  of  insurance,  the  Hon.  Frank  Has- 
brouck,  certain  questions  were  presented,  with  the  request  that  they 
be  given  serious  consideration  and  discussion  by  this  Society,  to  the 
end  that  a  fund  of  "expert"  opinion  might  be  accumulated  and 
become  available  "when  these  questions  are  again  presented  for 
determination."  The  proposed  amendment  to  Section  97  of  the 
New  York  law  presented  by  the  New  York  Insurance  Department, 
and  then  pending,  became  effective  May  12,  1915,  and,  therefore, 
presumably  the  above-quoted  phrase  had  reference  to  the  questions 
which  would  naturally  arise  in  connection  with  any  subsequent 
amendment. 

Since  that  letter  was  written  the  very  questions  therein  pre- 
sented have  pressed  for  solution;  a  further  amendment  to  Section 
97  submitted  by  the  present  superintendent  of  insurance,  the  Hon. 
Jesse  S.  Phillips,  has  become  the  law  (Section  120  of  the  laws  of 
1916)  ;  and  it  is  unfortunate  that,  inasmuch  as  an  opportunity  to 
discuss  Mr.  Ehodes's  paper  was  not  afforded  at  the  fall  meeting  of 
this  Society,  a  greater  number  did  not  record  their  views  through 
independent  papers.  This  paper  of  Mr.  Ehodes  is  most  opportune 
and  the  wording  of  the  amendment  recently  enacted  is  internal 
evidence  that  the  principles  which  he  enunciated  are  to  a  consider- 
able extent  the  principles  underlying  the  1916  amendment  to  the 
law. 

Perhaps  any  discussion  at  this  time  is  largelv  academic,  but 
would  seem  to  be  pertinent,  because  imnortant  principles  are  in- 
volved in  the  questions  raised  in  Mr.  Ehodes's  answers  to  them 
and  in  the  1916  amendment  of  the  law. 
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Mr.  Khodes  begins  his  paper  with  an  array  of  definitions  of 
loading — ten  in  all — and  he  states  that  "  unless  others  with  a  con- 
trary meaning  can  be  produced,  the  word  'loading'  must,  there- 
fore, be  accepted  as  referring  to  that  part  of  the  gross  premium 
which  is  intended  to  provide  for  expenses  and  contingencies."  He 
further  says :  "  That  actuaries  generally  have  recognized  the  load- 
ing as  an  expense  provision  is  shown  by  the  definitions  incorporated 
in  this  paper,  and  the  weight  of  evidence  in  this  respect  is  so  pre- 
ponderant that  it  must  be  accepted." 

Yes,  but  it  still  remains  to  be  shown,  does  it  not,  that,  if  for 
example,  the  3  per  cent.  American  Table  is  the  basis  of  reserves, 
surrender  values,  etc.,  the  difference  between  the  net  premium  on 
that  basis  and  the  office  premium,  and  that  difference  only,  is  the 
amount  so  ''intended  to  provide  for  expenses  and  contingencies," 
i.  e.,  the  loading  according  to  Mr.  Ehodes's  own  interpretation  of 
these  various  definitions? 

To  illustrate,  let  us  take  the  case  of  a  non-participating  com- 
pany which,  from  a  rate  of  mortality  approximating  its  own  mortal- 
ity experience  and  a  rate  of  interest  approximating  that  actually 
earned,  obtains  a  "true  net  premium,"  and  then  adds  a  loading  to 
provide  for  (1)  that  company's  own  actual  expense  rate,  and  (2) 
contingencies  and  a  possible  fluctuation  in  the  above  rates.  Then 
let  us  suppose  that  such  company,  having  so  obtained  office  pre- 
miums, decides  not  to  use  these  premiums  in  practice  but  to  use 
office  premiums  based  upon  3^  per  cent.  American  net  premiums 
loaded  by  a  percentage  (or  a  percentage  and  a  constant)  in  such 
wise  as  will  result  in  office  premiums  approximately  the  equivalent 
of  those  orginally  computed ;  and  this  because  long  custom  and  the 
requirements  of  the  multitude  of  states  make  it  not  only  advisable 
but  almost  necessary  that  the  company  value  its  policies  and  grant 
surrender  values  based  upon  the  American  table.  We  will  prob- 
ably agree  that  under  such  conditions  the  "true  loading"  and  not 
the  "nominal  loading"  was  the  amount  intended  by  the  company 
to  provide  for  expenses  and  contingencies. 

It  will  be  noted  that,  in  the  sense  that  I  have  used  the  terms, 
"  nominal  loading "  is  that  loading  reported  in  the  regular  Gain 
and  Loss  Exhibit  and  in  Part  II  of  Schedule  Q  for  New  York; 
and  that  "true  loading"  is  the  excess  of  the  office  premium  over  a 
"  true  net  premium  " — a  net  premium  based  upon  a  mortality  table 
approximating  the  company's  own  experience  and  an  interest  rate 
approximating  tbat  actuallv  earned. 

Mr.  Phodes  himself  in  the  latter  part  of  his  paper  specifically 
distinsruishes  between  and  defines  nominal  and  true  loading,  but 
from  this  statement  it  is  not  clear  to  the  writer  just  what  he  had 
in  mind.  Apparently,  he  defines  "true  loading"  as  the  margin 
in  the  office  premium  after  providing  for  true  mortality,  interest  and 
expenses  and  after  making  a  provision  for  a  contingency  reserve. 
This  can  not  have  been  his  intention,  however,  for  it  is  difficult  to 
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conceive  of  true  loading  as  an  excess  after  a  provision  for  expenses 
and  as  not  including  such  provision.  Furthermore,  from  the  con- 
text I  should  assume  that  he  has  used  these  terms  in  precisely  the 
same  sense  as  I  have  defined  them  above.  If  this  is  an  error  on 
my  part,  I  should  be  pleased  to  have  him  correct  me. 

Mr.  Ehodes  nowhere  seems  to  have  shown  what  part  of  the  gross 
premium  was  "  intended  to  provide  for  expenses  and  contingencies  " 
when,  for  example,  the  x\nierican  Table  of  Mortality  and  a  con- 
servative rate  of  interest  was  used  as  the  basis  of  the  "nominal 
net  premium";  and  his  final  conclusion  that  the  "nominal  load- 
ing" rather  than  the  "true  loading"  should  be  placed  as  the  legal 
limitation  of  expenses,  does  not  seem,  therefore,  to  be  substantiated 
by  the  quoted  definitions  of  loading. 

As  I  understand  it  one  of  the  chief  problems  before  the  super- 
intendent of  insurance  was  whether,  in  the  case  of  a  mutual  com- 
pany, insurance  expenses  in  the  aggregate  should  be  limited  by  law 
to  the  aggregate  of  these  "  nominal  loadings,"  as  I  have  defined  the 
term,  plus  "assumed  mortality  gains";  or  whether  in  addition  a 
company  should  be  permitted  to  draw  upon  its  total  actual  mortality 
savings,  in  excess  of  assumed  mortality  gains  for  the  first  five  years, 
on  excess  interest  earned  and  on  miscellaneous  profits. 

If  "true  loading,"  as  above  defined,  were  the  limitation,  then, 
in  my  opinion,  the  company  could  so  draw  upon  its  excess  interest 
earnings,  its  aggregate  mortality  savings  and  its  miscellaneous 
profits. 

Mr.  Moir,  in  his  paper  on  "  Office  Premiums,"  in  the  para- 
graph just  preceding  the  one  quoted  as  defining  loading,  gave  his 
opinion  on  the  question  of  interest  as  follows: 

"  The  rate  of  interest  to  be  employed  is  a  most  important  factor 
in  the  calculations,  and  this  is  a  subject  upon  which  great  diver- 
sity of  opinion  exists.  It  has  been  remarked  that  the  rate  of 
interest  assumed  should  approach  that  which  the  office  may  rely 
upon  earning  until  the  policy  becomes  a  claim;  but  this,  which 
would  necessitate  calculations  at  perhaps  2^  per  cent,  interest,  is 
an  extreme  view;  and  it  is  much  more  reasonable  to  adopt  a  rate 
approaching  that  which  the  office  can  at  present  realize,  and  make 
allowance  for  possible  reduction  by  introducing  in  the  loading  what 
may  be  called  a  'margin  for  fluctuation.'"  (In  mentioning  2| 
per  cent,  interest  he  undoubtedly  had  in  mind  the  interest  rate  in 
Oreat  Britain.) 

It  is  the  custom  in  the  United  States  to  use  a  rate  "which  the 
■office  may  rely  upon  earning  until  the  policy  becomes  a  claim." 
Mr.  Moir,  therefore,  probably  considers  that  a  margin  for  fluctua- 
tion in  the  interest  rate  should  not  in  such  case  be  included  in  the 
loading;  that  such  conservative  rate  of  interest  may  well  take  the 
place  of  that  element  of  the  loading. 

I  would  go  one  step  further  and  affirm  that  if  so  conservative  a 
rate  as  3  per  cent,  were  used  in  America,  no  element  need  be  in- 


DISCUSSION — ME.    EICE.  101 

eluded  in  the  loading  to  cover  losses  on  investments,  the  same  being 
amply  cared  for  by  excess  interest  earnings.  This  statement  would 
probably  hold  even  if  a  3|  per  cent,  rate  were  used.  A  company  on 
a  3  per  cent,  basis  would,  doubtless  theoretically,  well  afford  to 
have  a  somewhat  smaller  "  nominal  loading "  than  a  company  upon 
a  3|  per  cent,  basis.  Section  97,  as  it  stands,  takes  no  account  of 
this  fact,  nor  would  Mr.  Rhodes  take  any  account  of  it.  Probably 
it  would  not  be  practicable  to  do  so. 

Mr.  Dawson  also  has  been  quoted  on  the  subject  of  loading.  In 
an  able  article  read  before  the  Institute  in  1908,  he  has  clearly 
demonstrated  that  in  the  following  general  formula  for  the  office 
premium : 

I  0[x]  J 

the  factor  "  F ^'  the  element  in  the  loading  to  provide  for  initial 
expenses  (when  a  select  table  of  mortality  is  used),  is  not  intro- 
duced directly  and  openly  in  case  of  a  United  States  company  com- 
puting its  premiums  upon  the  basis  of  the  American  Table  of  Mor- 
tality. He  states  that  provision,  however,  must  have  been  made  and 
in  fact  was  made.  He  demonstrates  that  F  =  Fx^ix^  — ^[^'i ;  that 
this  then  (the  formula  for  the  "  select  and  ultimate  assumed  mor- 
tality savings")  is  in  fact  the  formula  for  value  of  the  loading  for 
initial  expenses,  which  is  provided  by  the  companies  of  the  United 
States  and  Canada  in  computing  their  premiums.  This  is  equiva- 
lent to  saying  that  an  element  of  loading  is  in  reality  obscured  and 
included  in  the  "nominal  net  premium"  computed  upon  the 
American  Table  of  Mortality,  and  that  such  factor  was  indirectly 
intended  as  a  provision  for  initial  expenses. 

It  has  occurred  to  me  that  some  actuaries  in  the  United  States, 
realizing  that  custom  has  formally  established  the  American  Table 
as  a  basis  for  valuation  purposes  and  for  premium  calculations, 
have  taken  cognizance  of  another  characteristic  of  that  table  and, 
in  computing  office  premiums,  have,  at  least  in  part,  "intended  to 
provide  for  expenses  and  contingencies"  out  of  the  difference  be- 
tween the  "tabular  cost  of  insurance,"  after  the  first  five  years,  by 
the  American  Table  and  that  by  a  table  which  corresponds  closely 
to  the  company's  own  experience ;  considering  this  difference  as  a 
part  of  the  "true  loading,"  hidden  away  in  a  "nominal  net  pre- 
mium," as  in  effect  it  is. 

In  an  article  on  "  Mortality  Surplus  and  its  Distribution " 
(Transactions,  1913),  Mr.  Moir  has  furnished  us  with  some  illumi- 
nating tables,  indicating  the  incidence  of  this  margin  in  dollars  and 
cents  (Mr.  Moir  used  the  M.  A.  Ultimate  Table  as  the  true  table). 
These  mortality  margins  were  neglisrible  on  paid-up  nolicies,  and 
on  premium-paying  policies  thev  slightly  decreased  with  increased 
acre  and  tvith  duration.  In  fact,  thev  may  be  said  to  follow  remark- 
ably closely  the  incidence  of  certain  "  general  expenses." 
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In  the  general  formula  for  office  premium  "  c "  is  the  factor  to 
provide  for  so-called  general  expenses.  What  more  natural^  there- 
fore, for  an  actuary  who,  while  using  the  American  Table,  is  attempt- 
ing to  make  provision  indirectly  for  all  the  elements  in  the  loading 
on  the  basis  of  a  true  select  table,  either  to  eliminate  or  reduce  the 
provision  in  factor  "  c  "  of  the  general  premium  formula  ?  Further- 
more, in  the  writer's  opinion,  the  principle  underlying  the  so- 
called  two  factor  method  of  distribution  of  surplus,  when  properly 
applied,  is  closely  linked  up  with  the  principle  of  intending  these 
substantial  mortality  savings  as  a  provision  for  expenses. 

I  have  taken  the  aggregate  mortality  savings  for  1914  of  fifteen 
selected  companies  and  deducted  therefrom  the  "  assumed  mortality 
savings  " — select  and  ultimate — on  business  written  in  that  year. 
Owing  to  the  increase  in  business  written  from  year  to  year  and  the 
element  of  discontinuances,  the  balance  is  probably  a  conservative 
estimate  of  the  mortality  savings  for  that  year  on  policies  more 
than  five  years  old.  Yet  this  estimated  mortality  saving  was  7.39 
per  cent,  of  the  aggregate  net  premiums  for  that  year — a  very  con- 
siderable factor  when  measured  by  net  premiums. 

In  the  above  remarks  it  has  been  the  writer's  object  to  show 
that  the  loadings  which  are  the  basis  in  New  York  of  expense  limi- 
tation on  total  business,  being  "nominal  loadings,"  are  probably 
not  the  true  measure  of  the  amounts  "  intended "  by  some  offices 
for  expenses  and  contingencies  when  premium  rates  were  com- 
puted (this  fact  is  of  importance  in  connection  with  the  considera- 
tion of  minimum  loading  on  specific  classes  of  policies,  hereinafter 
discussed)  :  that  "true  loading"  as  herein  defined  is  a  much  closer 
measure  of  the  amount  so  intended,  and  that  to  take  cognizance  of 
excess  interest  earned  and  of  mortality  savings  is  in  effect  to  take 
cognizance  of  "true"  loading. 

I  fully  appreciate  the  fact  that  the  true  loading,  to  provide  for 
expenses  and  contingencies  (some  writers  use  the  word  "  dividends  " 
in  place  of  the  word  "contingencies"),  should  not  all  be  available 
for  expenses ;  for  if  the  entire  true  loading  were  availed  of  for 
expenses,  a  company,  as  Mr.  Ehodes  states,  would,  in  effect,  be 
issuing  non-participating  policies  under  the  guise  of  participating 
policies.  Nominal  loadings  together  with  assumed  mortality  srains 
(select  and  ultimate  method)  have  in  the  past  proved  a  workable 
limitation  for  insurance  expenses  of  mutual  companies  save  in  rare 
instances.  Those  companies  which  have  recently  mutualized  may 
consider  that,  having  built  up  a  large  surplus,  they  do  not  need  tn 
conserve  the  total  of  mortality  savings  (other  than  select  and 
ultimate),  excess  interest  earned  and  miscellaneous  profits  for  con- 
tingencies. From  that  point  of  view  the  additional  margin  allowed 
by  the  1916  amendment  may  perhaps  be  justified. 

On  the  other  hand,  the  amendment  could  have  been,  and  I 
believe  should  have  been,  so  worded  as  to  apply  to  mutual  com- 
panies in  general,  so  avoiding  specific  exceptions,  and    (as  later 
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pointed  out),  so  providing  a  more  equitable  provision  for  minimum 
loading. 

If  a  limitation  in  respect  to  total  insurance  expenses  is  placed 
from  the  viewpoint  of  insuring  solvency,  then  perhaps  the  non- 
participating  companies,  since  the  stockholders  assume  the  risk, 
should  be  exempt  from  such  limitation  (and  also  from  any  limita- 
tion as  to  initial  expenses).  But  if  the  question  is  viewed  from 
the  standpoint  of  imposing  a  limitation  against  undue  extrava- 
gance, then  it  would  seem  that  a  non-participating  company  should 
be  limited  as  to  initial  expenses  and  to  a  reasonable  extent  as  to  total 
expense. 

Mr.  Ehodes  states  that:  "It  is  clear  that  there  is  no  relation 
between  net  premiums  and  expenses  .  .  . ."  True,  from  the  stand- 
point of  insuring  solvency ;  but  from  the  standpoint  of  a  limitation 
against  undue  extravagance,  is  it  not  reasonable  that  a  certain 
maximum  percentage  of  aggregate  net  premiums  be  used  regardless 
of  the  amount  of  actual  aggregate  loading? 

Mr.  Ehodes  treats  at  some  length  the  matter  of  a  "consistent" 
premium  rate  on  each  specific  plan  of  insurance — though  that  ques- 
tion was  perhaps  not  directly  raised  in  the  letter  of  the  superin- 
tendent of  insurance — and  apparently  bases  his  views  upon  the  fol- 
lowing quoted  principle: 

"It  would  seem  to  be  a  cardinal  principle  of  mutual  insurance 
that  the  rate  for  any  particular  form  of  policy  should  be  sufficient 
for  the  following  purposes : 

"  First,  to  meet  all  policy  obligations ;  second,  to  meet  the  neces- 
sary administrative  expenses;  third,  to  enable  the  company  to 
maintain  an  adequate  contingency  reserve ;  and  fourth,  to  maintain 
the  agency  organization,  all  on  the  assumption  that  no  other  form 
of  policy  is  issued  by  the  company." 

This  principle,  if  accepted,  would  seem  to  preclude  the  practice 
of  subdividing  the  business  now  termed  as  standard,  into  groups, 
to  give  effect  in  the  premium  rate  to  the  mortality  earned  or 
anticipated  to  be  earned  on  each  separate  group.  With  this  prin- 
ciple, the  writer  is  heartily  in  accord.  For  example,  in  connection 
with  the  large  mass  of  the  company's  business,  probably  the  mor- 
tality on  the  average  would  be  much  the  same  regardless  of  the 
distribution  by  plans,  and  such  distinctions  as  to  mortality  made 
in  the  premium  rates  would  probably  tend  toward  a  redistribution 
by  plans  and  so  materially  affect  the  future  mortality  experience  in 
each  of  the  various  groups.  Furthermore,  it  would  seem  proper  by 
legislation  to  regulate  this  phase  of  the  underwriting  practice  of 
life  companies ;  for  to  adopt  the  practice  of  many  such  distinctions 
would  seem  to  open  wide  the  door  for  cut  rate  methods  of  competi- 
tion and  would  tend  to  demoralize  the  business  of  life  insurance. 

A  provision  has  been  introduced  into  the  1916  Amendment  pur- 
porting to  eliminate  in  future  so-called  discriminatory  policies  in 
the  case  of  mutual  companies  only. 
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The  1916  Amendment  offers  a  suggestion  whereby  the  law,  with 
only  slight  modification,  could  be  made  to  apply  also  to  non- 
participating  companies,  both  from  the  standpoint  of  discriminatory 
policies  and  from  the  standpoint  of  extravagant  expenditure;  for  it 
must  be  remembered  that  the  amendment  specifically  meets  the 
case  of  certain  companies  which  till  lately  were  non-participating 
companies.  Furthermore,  the  report  of  the  Armstrong  committee 
seems  to  contain  no  suggestion  that  the  provisions  of  Section  97  as 
to  limitation  of  total  insurance  expenses,  be  made  to  apply  only  to 
mutual  companies,  but  in  the  bill  introduced  by  that  committee 
such  a  provision  was  inserted. 

This  provision,  the  purpose  of  which  was  to  eliminate  discrimi- 
natory policies,  I  think  is  defective,  also,  because  it  may  in  certain 
cases  eliminate  a  form  which  fully  measures  up  to  the  above-quoted 
four  cardinal  principles.  One  reason  for  this  is  not  far  to  seek. 
The  limitation  is  based  upon  "nominal  loadings"  rather  than 
"true  loadings."  Such  a  limitation  we  have  seen  is  a  good  enough 
working  rule,  with  certain  modifications,  as  a  limitation  of  total 
insurance  expenses.  It  seems  to  fail  when  applied  to  the  question 
of  eliminating  discriminatory  policies.  For  example,  a  company 
issuing  upon  a  3  per  cent,  interest  basis  a  form  of  policy  with  a 
large  endowment  element  should  be  allowed  to  some  extent  to  draw 
upon  the  excess  interest  earned  before  the  premium  rate  can  be 
termed  discriminatory.  Mortality,  interest  and  miscellaneous  gains 
are  certainly  available  in  enabling  the  above-quoted  cardinal  prin- 
ciples to  be  fulfilled. 

Another  reason  why  the  amendment  may  eliminate  certain  per- 
fectly legitimate  forms  is  because,  as  worded,  the  method  of  plac- 
ing the  "nominal  loading"  is  as  important  a  fact  in  this  con- 
nection as  the  amount  thereof.  An  example  will  best  illustrate 
this  fact  also.  The  company  with  which  I  am  connected  loads 
single  premium  life  policies  by  the  present  worth  of  an  annuity  of 
$1.00  for  each  $1,000  insurance,  plus  5  per  cent,  of  the  gross  pre- 
mium. This  results  in  a  loading  of  12.57  per  cent,  of  the  net  pre- 
mium at  age  20;  of  7.07  per  cent,  at  age  60.  Suppose,  now,  that 
another  company  on  the  3  per  cent.  American  basis  loads  such 
policies  by  a  uniform  13  per  cent,  of  the  net  premium.  In  the 
second  illustration  the  office  premium  would  in  every  case  exceed  the 
corresponding  office  premium  in  the  first  illustration  and,  there- 
fore, if  the  premiums  in  the  former  case  are  non-discriminatory, 
they  would  surely  be  so  in  the  latter  case.  Yet,  in  the  former  case 
the  rate  would  doubtless  fully  measure  up  to  the  requirement  of 
the  law  and  in  the  latter  case  it  would  not.  An  analysis  would  indi- 
cate that,  other  things  being  equal,  it  makes  a  vast  deal  of  difference, 
under  the  present  law,  whether  a  company  loads  by  a  percentage 
only  or  by  a  constant  only  or  by  a  percentage  and  a  constant  or  by 
some  other  method. 

It  was  my  original  purpose  to  suggest  certain  definite  changes 
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whereby  the  provisions  of  Section  97  might  be  made  to  travel  more 
closely  with  the  ideas  and  principles  herein  presented ;  but  on  further 
consideration,  the  law  having  been  finally  amended,  it  would  seem 
perhaps  inappropriate  to  inject  such  suggestions  into  this  discussion. 

MK.   JAMES   M.    CRAIG: 

Mr.  Rhodes  unfortunately  starts  off  with  a  statement  which  is 
incorrect.  He  says :  "  The  law  now  limits  the  total  insurance  ex- 
penses of  companies  doing  business  in  New  York  to  the  total 
loadings  plus  the  present  value  of  certain  assumed  mortality  gains." 

Again  in  the  latter  part  of  his  paper  he  says:  "  Section  97  as  it 
now  stands  does  not  measure  first  year  expenses  by  the  actual  load- 
ings although  the  total  expenses  are  so  measured." 

Aside  from  the  lack  of  harmony  in  these  two  quotations,  he 
omits  that  very  important  part  of  the  law  which  exempts  from  its 
limitation  on  total  expenses,  stock  companies  writing  non-partici- 
pating policies  exclusively.  This  is  a  very  important  omission  be- 
cause two  large  companies  which  were  writing  non-participating 
business  exclusively  and  therefore  not  subject  to  any  limitation  on 
their  total  expenses,  became  mutualized,  and  as  it  was  impossible  for 
them  to  comply  with  the  expense  limitation  above  quoted,  the  super- 
intendent of  insurance  proposed  to  the  legislature  an  amendment  to 
Section  97  of  the  Insurance  Law  to  afford  relief  to  the  companies 
thus  mutualized. 

The  superintendent's  own  words  are :  "  The  Department  be- 
lieved that  the  mutualized  companies  should  be  permitted  to  con- 
tinue their  existing  rates  on  the  new  business  transacted,  notwith- 
standing that  such  rates  primarily  were  calculated  for  non-partici' 
pating  business.  It  was  felt  that  these  companies,  on  their  own 
records,  should  continue  to  have  the  privilege  of  offering  insurance 
at  their  present  rates — ^which  are  doubtless  adequate  for  their  own 
needs — without  statutory  restrictions  of  a  more  or  less  arbitrary 
character." 

Mr.  Ehodes  then  proceeds  to  say:  "The  superintendent  of  in- 
surance is  mistaken  in  saying  that  this  amendment  was  opposed  on 
the  ground  that  a  mutual  company  should  not  be  permitted  to 
draw  upon  its  gains  from  mortalit}^,  interest  and  miscellaneous 
sources,  for  the  purpose  of  defraying  insurance  expenses." 

In  the  paragraph  immediately  following  the  definitions  of  load- 
ing appears  the  following :  "  Some  writers  refer  to  the  loading  as 
providing  also  for  dividends  to  policyholders ;  but  it  is  evident  that 
any  provision  therefor  is  in  excess  of  the  provision  for  expenses  and 
contingencies.  If  it  were  otherwise  a  company  would  have  to  rely 
upon  the  more  or  less  problematical  gains  from  mortality  and 
interest  to  meet  the  certain  expenses  of  conducting  the  business." 

There  seems  to  be  a  pretty  close  harmony  between  this  statement 
and  the  reason  given  by  the  superintendent  of  insurance  for  the 
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opposition  to  the  proposed  amendment,  as  the  inference  is  easily 
drawn  that  Mr.  Ilhodes  does  not  think  it  proper  for  a  mutual 
company  "  to  rely  upon  the  more  or  less  problematical  gains  from 
mortality  and  interest  to  meet  the  certain  expenses  of  conducting 
the  business."  Later  on  in  confirmation  of  this  inference  he  says : 
''  if  a  company  charges  a  smaller  loading  than  is  necessary  to  cover 
expenses,  it  is  discounting  unknown  and  uncertain  future  profits 
and  applying  such  profits  towards  a  reduction  of  the  premiums 
which  would  otherwise  be  necessary."  To  show  how  problematical 
these  gains  from  interest  and  mortality  are,  I  have  drawn  them  off 
from  the  Gain  and  Loss  Exhibits  in  the  New  York  Insurance  Re- 
ports for  the  years  1909  to  1914  inclusive,  and  the  Connecticut 
Eeports  for  the  years  1906  to  1908  inclusive.  These  figures  of 
course  include  only  those  companies  transacting  business  in  these 
two  states  and  exclude  the  figures  of  companies  transacting  indus- 
trial business. 

Gain  from  Interest  and  Mortality. 

Industrial   companies   not   included. 


Interest.                  Mortality. 

Total. 

Connecticut  Report  i 

((                11 

It                11 

New  York          " 
((                  11 

II                  It 

11                  (< 

((                  11 

11                  (( 

n  1906.. 
'  1907.. 
'  1908.. 
'  1909.. 
'  1910.. 
'  1911.. 
'  1912.. 
'  1913.. 
'  1914.. 

$23,726,170 
28,287,023 
32,297,017 
36,999,751 
41,358,512 
46,574,911 
51,526,562 
55,716,930 
58,732,304 

$27,950,933 
24,145,373 
26,525,672 
27,638,974 
29,391,846 
29,788,729 
31,107,682 
39,019,128 
39,654,045 

$51,677,103 
52,432,396 
58,822,689 
64,638,725 
70,750,358 
76,363,640 
82,634,244 
94,736,058 
98,386,349 

Total 

$375,219,180 
49,315,078 

$275,222,382 

$650,441,562 
49,315,078 

Less  net  losses  on  investments . 

Net  gain 

$325,904,102     $275,222,382 

$601,126,484 

A  difference  in  the  scale  of  office  premiums  in  a  company  work- 
ing on  a  3  per  cent,  basis  can  be  just  as  effectively  secured  on  a 
particular  form  of  policy  under  the  New  York  law  by  increasing 
the  basic  rate  of  interest  as  by  decreasing  the  loading.  If,  in  addi- 
tion to  increasing  the  rate  of  interest,  it  also  decreases  the  rate  of 
loading  as  compared  with  similar  policies  written  on  a  3  per  cent, 
basis  the  decrease  in  the  office  premiums  is  of  course  made  greater. 
In  effect  this  has  actually  been  done,  and  by  a  company  some  of 
whose  officers  were  actively  opposed  to  the  proposed  amendment  to 
the  law.  The  regular  premium  rate  charged  by  the  company  re- 
fered  to  for  a  20-payment  life  policy  at  age  35  for  $10,000  on  a 
3  per  cent,  basis  is  $383.40,  while  it  issues  the  special  policy  on  a 
3^  per  cent,  basis  at  the  same  age  and  amount,  as  a  whole  life 
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policy  with  premium  reduction  at  the  end  of  five  years,  but  with  an 
option  of  continuing  the  initial  nremium  until  18  premiums  in  all 
have  been  paid,  when  the  policy  becomes  fully  paid  up,  for  an  annual 
premium  of  $341.90.  Here  we  have  an  18-payment  life  policy  sold 
for  an  annual  premium  of  $11.50  less  than  that  charged  for  a  20- 
paym.ent  life  policy. 

The  statement  made  by  Mr.  Ehodes  that  "  it  is  clear  there  is  no 
relation  between  net  premiums  and  expenses,  as  the  net  premium 
for  a  life  policy  provides  nothing  more  than  the  tabular  cost  of 
insurance  "  in  theory  is  correct,  but  if  the  tabular  cost  of  insurance 
represents  an  excessive  cost,  and  if  the  rate  of  interest  earned  over 
a  series  of  years  represents  a  substantial  increase  over  the  rate  used 
in  the  calculation  of  net  premium,  then  it  is  evident  that  the  net 
premiums  do  provide  for  something  more  than  contemplated  in  the 
tabular  cost  of  insurance.  This  deduction  would  probably  not  be 
disputed  so  far  as  the  mortality  is  concerned  if  the  net  premiums 
were  based  on  the  Northampton  table  of  mortality.  The  theoretical 
proposition,  however,  would  still  be  true  under  that  table,  that 
"  the  net  premium  for  a  life  policy  provides  nothing  more  than  the 
tabular  cost  of  insurance."  We  do  not,  however,  need  to  go  back  to 
the  Northampton  table  except  as  an  extreme  illustration,  because 
it  is  known  that  a  material  difference  exists  between  the  rate  of 
mortality,  particularly  at  the  younger  ages,  under  the  American 
table  and  that  experienced  by  the  companies  as  shown  by  the  results 
of  the  Medico-Actuarial  investigation.  Mr.  Ehodes  further  on  in 
his  paper  says:  ^'I  think  that  actuaries  will  generally  agree,  also, 
that  companies  are  justified  in  meeting  the  expense  of  new  business 
out  of  the  mortality  gains  arising  from  the  effect  of  selection. 
Whether  companies  should  be  permitted  by  the  state  to  expend  the 
actual  gains  in  this  respect  or  be  restricted  to  certain  assumed 
gains,  is  a  fair  question,  upon  which  there  may  well  be  a  difference 
of  opinion.^'  So  far  as  the  New  York  law  is  concerned,  not  only 
are  companies  justified  in  applying  certain  assumed  mortality  gains 
in  meeting  the  expenses  of  new  business,  but  also  in  meeting  the 
total  expenses,  and  if  it  is  a  fair  question  "whether  companies 
should  be  permitted  by  the  state  to  expend  the  actual  gains  in  this 
respect  or  be  restricted  to  certain  assumed  gains  "  it  is  equally  a  fair 
question  as  applied  to  total  expenses.  At  any  rate,  if  "the  net 
premium  for  a  life  policy  provides  nothing  more  than  the  tabular 
cost  of  insurance,"  and  is  held  for  that  purpose  exclusively,  then 
there  is  no  juvstification  for  granting  companies  credit  for  assumed 
mortality  gains.  The  very  moment  we  admit  the  validity  of  the 
present  value  of  assumed  mortality  gains  "the  tabular  cost  of  in- 
surance" breaks  down  in  this  connection,  and  the  second  question 
propounded  by  the  superintendent,  and  which  has  not  been  answered 
by  Mr.  Rhodes,  becomes  pertinent :  "  Should  mutual  companies  be 
required  by  statute  to  charge  loadings  upon  their  net  premiums 
which  shall  be  adequate  to  cover  all  insurance  expenses  ?  " 
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The  persons  who  were  opposed  to  the  amendment  of  Section  97 
of  the  New  York  Insurance  Law,  as  proposed  by  the  superintend- 
ent of  insurance  last  year,  submitted  a  form  of  amendment  the 
early  part  of  this  year  which  would,  if  adopted,  have  granted  relief 
to  the  companies  interested,  in  the  following  form:  "may  incur  a 
total  expenditure  exceeding  the  limits  of  expenditure  herein  defined 
by  an  amount  not  greater  than  the  excess  of  the  aggregate  net 
premiums,  according  to  the  standards  adopted  by  the  company  as 
aforesaid,  over  the  corresponding  net  premiums  according  to  the 
same  table  or  tables  of  mortality  with  a  rate  or  rates  of  interest  one- 
half  per  centum  higher/' 

The  effect  of  this  proposed  amendment  may  be  seen  in  the  follow- 
ing skeleton  table  which  embraces  the  three  principal  forms  of 
policies  written: 

Net  xlNNUAii  Premiums  pek  $1000. 
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Whole  Life. 
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20- Year  Endowment. 
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25 

14.21 

15.10 
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5.8 

20.46 

22.53 

2.07 

9.1 

37.36 

39.14 
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30 

16.21 

17.19 
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5.7 

22.59 

24.71 
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37.74 

39.51 
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35 

18.84 

19.91 
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25.26 

27.40 

2.14 

7.8 

38.35 

40.12 

1.77    4.4 

40 

22.35 
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1.15 
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28.63 

30.75 
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39.42 

41.18 

1.76  ;  4.2 

45 

27.12 

28.35 

1.23 
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33.00 

35.07 
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43.08 
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50 

33.70 
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55 
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50.56 

52.21 
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3.1 

60 

55.45 

56.83 

1.38 

2.4 

58.18 

59.85  |1.67 

2.7 

60.07 

61.65 

1.58 

2.5 

A  subsequent  proposal  for  amendment  offered  by  the  same  parties, 
and  in  substitution  of  the  form  first  submitted,  provided  for  an 
extra  allowance  of  6  per  cent,  of  the  net  premiums.  It  is  not  im- 
probable that  the  simple  proposition  of  6  per  cent,  of  the  net  pre- 
miums was  assumed  to  be  about  equal  to  the  difference  of  the  net 
premiums  calculated  at  3^  per  cent,  and  4  per  cent,  on  the  total 
business  and  therefore  was  so  substituted.  In  any  event,  the  form 
which  the  amendment  ultimately  assumed  does  not  alter  the  fact 
that  primarily  it  was  based  on  the  difference  in  net  premiums  calcu- 
lated on  two  rates  of  interest.  The  assumption  of  a  rate  of  interest 
one  half  of  one  per  cent,  higher  than  that  used  by  a  company  in  the 
construction  of  its  premiums,  admits  that  this  gain  from  interest 
over  the  tabular  rate  may  legitimately  be  used  as  a  credit  for 
expenses. 

The  superintendent's  first  question  reads :  "  Should  any  mutual 
company  be  limited  as  to  total  insurance  expenses  in  such  a  manner 
that  it  must  increase  its  premiums  in  order  to  comply  with  the 
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limitation,  when  its  own  experience  demonstrates  that  it  can  safely 
proceed  without  increasing  its  rates?"  And  Mr.  Khodes,  instead 
ol:  undertaking  to  answer  it,  although  it  is  clear  and  specific,  makes 
the  following  comment :  "  The  form  of  the  question  is  perhaps 
open  to  criticism,  as  it  seems  fair  to  draw  a  distinction  between 
a  company  organized  and  always  conducted  as  a  mutual  company, 
and  a  company  organized  as  a  stock  company,  which,  although 
mutualized,  has  had  no  experience  as  a  mutual  company.  It  will  be 
agreed,  doubtless,  that  in  the  case  of  a  mutual  company  having 
consistent  rates  for  all  forms  of  insurance,  whose  experience  as  a 
mutual  company  has  demonstrated  such  rates  to  be  ample,  the  legis- 
lature should  not  impose  any  expense  limitation  which  would  have 
the  effect  of  compelling  such  a  company  to  increase  its  rates.  If, 
however,  the  rates  of  a  mutual  company  for  various  forms  of 
policies  are  not  consistent,  the  argument  that  a  certain  expense 
limitation  should  be  discarded  because  it  would  have  the  effect  of 
increasing  the  rates  on  some  forms  in  order  to  make  them  consistent 
with  the  rates  on  other  forms,  would  not  be  valid." 

In  modifying  the  question,  Mr.  Ehodes  has  ignored  the  question 
at  issue,  for  the  superintendent  in  his  letter  said :  "  The  purpose  of 
this  amendment,  as  is  well  known,  was  to  afford  relief  to  certain 
companies  transacting  business  in  this  state  which  have  mutualized, 
and  hence  become  subject  to  the  statutory  expense  limitation,"  and 
also :  "  It  was  felt  that  these  companies,  on  their  own  records,  should 
continue  to  have  the  privilege  of  offering  insurance  at  present 
rates — which  are  undoubtedly  adequate  for  their  own  needs — with- 
out statutory  restriction  of  a  more  or  less  arbitrary  character." 

This  was  the  problem  confronting  the  superintendent  and  the 
reference  of  Mr.  Rhodes  to  "a  mutual  company  having  consistent 
rates  for  all  forms  of  insurance,  whose  experience  as  a  mutual  com- 
pany has  demonstrated  such  rates  to  be  ample,"  did  not  help  the 
superintendent  to  solve  the  specific  problem  before  him.  In  fol- 
lowing this  with  the  discussion  of  the  rates  of  a  mutual  company 
which  are  not  consistent  for  its  various  forms  of  policies,  the  dis- 
tinction between  a  company  always  conducted  as  a  mutual  com- 
pany and  a  stock  company  recently  mutualized  is  not  maintained. 
The  reference  is  simply  to  a  mutual  company  whose  rates  for  various 
forms  of  policies  are  not  consistent. 

No  such  argument  was  presented  and  no  corresponding  question 
was  asked  by  the  superintendent.  The  reason  for  amending  the 
expense  limitation  was  not  on  account  of  inconsistency  of  rates. 
It  was  not  that  the  rates  on  some  forms  would  have  to  be  raised  in 
order  to  make  them  consistent  with  the  rates  on  other  forms,  but 
the  question  was  clearly  whether  or  not  the  limitation  should  be 
amended  so  as  to  prevent  the  necessity  of  increasing  the  rates  on  all 
forms.  The  rates  of  the  two  companies  in  question,  on  all  their 
regular  forms  of  policies,  were  not  high  enough  to  enable  them  to 
comply  with  the  provision  of  the  section  limiting  the  total  expenses. 
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which  provision  in  its  inception  was  not  designed  to  apply  to  com- 
panies whose  premiums  were  as  low  as  non-participating  premiums. 

Why  could  not  rates  be  made  consistent  on  Mr.  Khodes's  theory 
by  reducing  those  which  have  a  relatively  high  loading,  just  as 
well  as  increasing  those  which  have  a  relatively  low  loading?  And 
why  should  not  an  expense  limitation  be  discarded  if  that  is  the 
only  obstacle  ?  If  Mr.  Ehodes  will  admit,  as  he  does,  that  "  in  the 
case  of  a  mutual  company  having  consistent  rates  for  all  forms  of 
insurance,  whose  experience  as  a  mutual  company  has  demonstrated 
such  rates  to  be  ample,  the  legislature  should  not  impose  any  ex- 
pense limitation  which  would  have  the  effect  of  compelling  such  a 
company  to  increase  its  rates,"  why  should  he  not  also  admit  that 
the  legislature  should  not  impose  an  expense  limitation  which 
would  compel  any  company  to  raise  all  its  rates,  the  highest  as  well 
as  the  lowest,  when  experience  has  demonstrated  that  such  an  in- 
crease is  unnecessary. 

In  stating  a  cardinal  principle  of  mutual  insurance  to  the  effect 
that  the  rate  for  any  particular  form  of  policy  should  be  suffi- 
cient to  enable  a  company  to  meet  the  policy  obligations,  the  neces- 
sary administrative  expenses,  the  maintenance  of  an  adequate  con- 
tingency reserve,  as  well  as  the  agency  organization,  all  on  the  as- 
sumption that  no  other  form  of  policy  is  issued  by  the  company,  Mr. 
Ehodes  carefully  combines  the  various  purposes  for  which  the  pre- 
mium should  be  sufficient.  He  does  not,  however,  state  that  the 
net  premium  should  be  sufficient  to  meet  the  policy  obligations; 
that  the  loading  should  be  necessary  to  meet  the  administrative 
expenses,  and  that  special  additions  be  made  to  provide  a  con- 
tingency reserve  and  maintain  the  agency  organization.  All  he 
does  say  is  that  the  rate  should  be  sufficient.  He  tacitly  admits  this 
means  the  gross  premium  when  he  says  that  if  smaller  loadings  are 
charged  than  are  necessary  to  cover  expenses,  then  other  elements 
of  profits  are  discounted,  and  we  therefore  gather  from  the  argu- 
ments presented  that  if  the  gross  premiums  are  sufficient,  Mr. 
Ehodes  would  not  advocate  legislation  which  would  result  in  their 
increase. 

The  emphasis  laid  on  a  special  policy  has  been  so  gi'eat  that  the 
original  issue  has  become  confused,  but  from  a  careful  study  of  Mr. 
Ehodes's  discussion,  we  have  been  unable  to  find  anything  indicat- 
ing that  the  superintendent's  question  should  be  answered  in  the 
affirmative.  All  the  argument  seems  the  other  way.  It  is  admitted 
that  an  old  mutual  company  with  consistent  rates  and  ample  ex- 
perience should  not  be  compelled  to  raise  its  rates,  and  then  the 
emphasis  is  upon  the  inconsistency  and  sufficiency  of  premiums,  and 
we  therefore  infer  that  when  that  part  of  the  superintendent's  ques- 
tion reading:  "when  its  own  experience  demonstrates  that  it  can 
safely  proceed  without  increasing  its  rates,"  is  given  full  considera- 
tion, Mr.  Ehodes  would  be  of  the  opinion  that  the  question  should 
be  ansewered  in  the  negative. 


DISCUSSION — MR.    CRAIG.  Ill 

It  ma.y  be  stated  that  the  two  stock  companies  which  became 
mutualized,  and  in  whose  behalf  the  proposed  amendment  to  the 
New  York  law  was  made,  did  have  an  experience  on  participating 
policies,  and  that  it  is  a  fine  distinction  to  assume  that  because  they 
were  not  mutual  companies  at  the  time  these  policies  were  issued 
therefore  they  had  no  experience  as  mutual  companies.  In  the 
second  place,  even  as  stock  companies  writing  non-participating 
policies  exclusively,  their  experience  was  just  as  valuable,  and  the 
results  just  as  reliable,  as  if  the  policies  had  been  issued  on  the 
mutual  plan,  and  as  this  experience  proved  that  they  could  safely 
issue  participating  policies  at  the  same  rates  formerly  charged  for 
non-participating  policies,  there  would  seem  to  be  no  warrant  for 
an  increase  in  rates.  Any  increase  in  rates  under  such  conditions, 
would  not  be  demanded  "to  meet  all  policy  obligations,  to  meet 
the  necessary  administrative  expenses,"  or  "  to  enable  the  company 
to  maintain  an  adequate  contingency  reserve."  The  assumption 
that  "  it  would  seem  to  be  a  cardinal  principle  of  mutual  insurance 
that  the  rate  for  any  particular  form  of  policy  should  be  sufficient 
...  to  maintain  an  agency  organization  ...  on  the  assumption 
that  no  other  form  of  policy  is  issued  by  the  company  "  is  rather  a 
broad  one,  and  if  rigidly  adhered  to  in  practice,  would  cause  some 
radical  changes  in  the  business.  Some  companies  issue  policies  on 
the  one-year  term  plan.  These  policies  carry  an  adequate  loading, 
and  yet  if  the  entire  business  of  these  companies  were  limited  to 
that  one  plan  their  agency  organizations  would  be  disrupted.  Poli- 
cies are  issued  on  this  plan  simply  as  an  integral  part  of  a  general 
workable  scheme  to  meet  particular  cases  that  arise  in  the  conduct 
of  the  business.  Mr.  Ehodes  would  not  have  to  seek  very  far  to 
locate  a  mutual  company  whose  single  whole  life  premiums  are  not 
consistently  loaded  according  to  his  theory  and  which  could  not 
maintain  its  agency  organization  if  that  were  the  only  form  of 
policy  it  issued. 

If  we  eliminate  from  Mr.  Ehodes's  statement  on  page  275,  "  all 
on  the  assumption  that  no  other  form  of  policy  is  issued  by  the 
company"  and  deal  with  the  essential  fact  that  the  premium  on  a 
particular  form  of  contract  has  a  lower  loading  than  the  premiums 
for  other  forms,  his  declaration  that  "some  part  of  the  net  cost 
which  should  be  borne  by  policies  issued  under  the  insufficient  rate 
is  necessarily  borne  by  policies  issued  under  tables  calling  for  higher 
premium  loadings"  is  disputed,  inasmuch  as  the  phrase  "insuffi- 
cient rate"  is  relative  only  and  a  misnomer. 

Again  Mr.  Rhodes  says :  "  If  a  mutual  company  has  a  high  pre- 
mium rate  for  one  class  of  policies  and  a  low  premium  rate  for 
another  (using  the  words  'his"h'  and  How'  in  their  relative  sense), 
the  policyholders  paying  the  high  rates  are  guaranteeing  something 
to  the  policyholders  paying  the  low  rates."  And  in  this  same  con- 
nection: "Mutuality  certainly  requires  that  premium  rates  for  all 
plans  should  be  consistent.    If  the  rates  for  a  particular  plan  do  not 


112  PREMIUM   LOADINGS   AND  EXPENSE   LIMITATIONS. 

provide  the  same  margin  as  do  the  rates  for  other  plans,  any  de- 
ficiency in  the  rates  for  the  particular  plan  would  have  to  be  l3orne 
by  other  policyholders." 

There  is  one  important  element  missing  in  these  three  statements, 
the  absence  of  which  makes  them  incomplete  and  therefore  not  con- 
clusive. It  is  the  element  of  expense.  If  the  expense  for  a  par- 
ticular plan  is  not  as  large  as  for  other  plans  it  is  evident  that  the 
deficiency  of  margin  as  compared  with  other  plans  would  not  neces- 
sarily have  to  be  borne  by  other  policyholders,  and  if  the  margin 
were  more  than  sufficient  on  the  basis  of  the  "true  loading"  to 
meet  all  expenses,  no  deficiency  would  have  to  be  borne  by  other 
policyholders. 

The  phrase  "Mutuality  certainly  requires  that  premium  rates 
for  all  plans  should  be  consistent"  is  perhaps  broader  than  was 
intended  by  the  author.  When  we  speak  of  mutuality  we  get  the 
idea  of  impartial  justice  being  meted  out  to  policyholders  in  all 
branches  of  the  business.  This  is  not  limited  to  premiums  or  load- 
ings, but  applies  equally  well  to  the  distribution  of  surplus  and  the 
application  of  dividends  to  the  various  forms  in  which  these  divi- 
dends may  be  applied.  The  law  requires  in  effect  that  all  options 
offered  in  exchange  for  the  surrender  of  a  policy  shall  be  mathe- 
matical equivalents,  and  while  the  law  does  not  specifically  extend 
this  principle  to  the  application  of  dividends,  yet  it  is  manifest  that 
from  the  standpoint  of  strict  mutuality  this  should  be  done.  When, 
therefore,  we  find  a  company  applying  its  dividends  to  policy- 
holders as  net  single  premiums  for  shortening  the  endowment  period 
on  what  is  known  as  the  Accelerative  Endowment  Plan,  while  it 
uses  the  same  dividends  as  loaded  single  premiums  when  applied  to 
purchase  paid-up  additions,  our  attention  is  at  once  arrested,  and 
we  question  whether  the  policyholders  who  prefer  to  take  paid-up 
additions  are  not  discriminated  against,  as  compared  with  those 
policyholders  who  prefer  to  have  the  endowment  or  premium-paying 
period  shortened.  In  addition  to  this,  the  question  naturally  arises, 
why  is  no  expense  provision  made  in  one  case,  while  a  margin  on  the 
net  premium  is  required  in  the  other,  even  though  that  margin  is 
not  consistent  with  the  margins  on  other  forms  of  policies.  There 
may  be  some  technical  reason  given  to  justify  this  difference,  but 
on  the  broad  principle  of  mutuality  there  would  seem  to  be  none. 

The  superintendent  of  insurance  was  endeavoring  to  secure  an 
amendment  to  the  law  to  meet  a  condition  which  did  not  exist  at  the 
time  the  so-called  Armf;trong  laws  were  framed.  It  is  reasonable 
to  infer  that  if  this  condition  had  existed  in  1905  the  language  of 
Section  97  of  the  New  York  Insurance  laws  would  have  fully 
covered  it.  This  inference  is  drawn  from  the  evident  trend  of 
mind  of  the  Armstrong  committee  clearly  expressed  when  com- 
mending one  company,  although  its  total  expenses  exceeded  its 
total  loadings.  This,  the  committee  stated,  was  not  because  its  ex- 
penses were  high,  but  because  its  loadings  were  low,  and  the  report 
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added  this  significant  sentence :  "  It  would  not  be  wise  to  adopt  a 
limitation  which  in  any  case  might  result  in  an  increase  of  pre- 
miums." Companies  writing  non-participating  policies  exclusively 
were  made  exempt  from  the  limitations  of  the  total  expenses,  not 
because  they  were  issuing  non-participating  policies,  but  because 
their  loadings  were  low,  and  the  most  tangible  form  which  was 
then  available  to  the  committee  to  maintain  low  loadings  was  to 
make  the  exemption  as  it  appeared  in  the  law. 

The  logical  deduction  is  that  if  the  companies  at  that  time  had 
been  writing  mutual  policies  for  premiums  with  as  low  loadings  as 
non-participating  premiums  carried,  they  would  have  been  made 
exempt  from  the  limitation  of  total  expanses  in  some  other  form 
than  the  simplest  one  which  was  available  to  cover  the  conditions 
which  then  existed. 

Wisconsin  is  the  only  other  state  where  a  limitation  is  placed  on 
the  expenses  of  life  insurance  companies.  Not  only  is  there  a 
limit  on  expenses,  but  also  on  loadings  to  prevent  office  premiums 
from  becoming  excessively  "redundant."  In  this  connection  the 
report  of  the  Wisconsin  Insurance  Investigating  Committee,  page 
156,  says:  "It  will  readily  be  seen  that  the  possible  expense  pro- 
vision on  a  level  premium  under  the  present  legal  reserve  require- 
ment does  not  in  any  sense  conform  to  the  facts.  It  is  also  apparent 
that  if  the  excess  of  the  first  year's  expense  is  made  up  from  the 
excess  of  the  loadings  during  the  succeeding  two  to  four  years,  and 
loadings  are  continued  during  the  subsequent  years  of  the  policies, 
the  same  must  be  largely  in  excess  of  the  reasonable  requirements 
for  expenses  and  collected  only  for  the  purpose  of  providing  a  fund 
for  extravagance  or  from  which  to  return  dividends."  Again  on 
page  157:  "Our  conclusion  is  that  stock  policies  are  written  at  a 
profit,  and  that  the  loading  in  the  participating  policies  is  exces- 
sively high." 

Such  being  the  mind  of  the  committee,  it  is  not  surprising  that  no 
suggestion  was  made  to  require  any  increase  in  loadings  where  the 
loadings  were  low.  The  variations  in  loadings  by  different  com- 
panies do  not  enter  as  an  element  in  the  limitation  of  expenses, 
except  in  the  first  year.  Adapting  the  provisions  of  the  law  to 
tables  prepared  by  the  Wisconsin  Department,  we  would  have  the 
stipulation  that  the  amount  allowed  for  expenses  and  contingencies 
should  not  exceed:  "In  any  year  after  the  first  year  the  amount 
which  would  be  available  under  a  level  distribution  of  the  remainder 
of  the  maximum  provision  under  sub-division  (h)  over  the  premium 
paying  period  of  the  policy  computed  according  to  the  American  Ex- 
perience Table  of  Mortality  with  interest  at  three  per  centum  per 
annum."  (The  maximum  provision  under  (&)  is  one-third  of  the 
net  single  premium  on  an  ordinary  life  policy  by  the  American 
table  and  three  per  cent,  interest.) 

One  of  Mr.  Ehodes's  statements  is:  "If  a  company  charges  a 
smaller  loading  than  is  necessary  to  cover  expenses  it  is  discount- 
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ing  unknown  and  uncertain  future  profits,  and  applying  such  profits 
towards  a  reduction  of  the  premiums  which  would  otherwise  be 
necessary.  There  is  a  violation  of  mutuality  if  a  special  form  of 
policy  be  issued  under  rates  so  low  as  to  preclude  the  possibility  of 
their  sustaining  any  part  of  the  loss  in  the  event  of  the  happening 
of  some  unforeseen  contingency." 

The  specific  policy  Mr.  Rhodes  had  in  mind  was  a  policy  adopted 
by  a  certain  company  in  May,  1909,  while  it  was  still  a  stock  com- 
pany with  an  ample  surplus.  The  company  thought  at  that  time 
there  was  an  opportunity  to  try  out  the  proposition  of  issuing  whole 
life  policies  for  a  minimum  sum  of  $5,000  on  specially  selected  risks, 
and  for  annual  premiums  only.  The  net  premiums  were  calculated 
on  the  American  Table  of  Mortality  with  3-|  per  cent  interest  and 
loaded  1  per  cent.  It  wrote,  on  an  average,  about  $25,000,000  a 
year  on  this  form  of  policy.  Its  experience  with  these  policies  was 
more  favorable  than  on  any  other  form  of  policy  issued.  At  the  end 
of  1914  its  books  showed  $124,000,000  insurance  in  force  on  a 
paid-for  basis  and  a  large  surplus.  With  six  years  experience  the 
company  felt  absolutely  safe,  after  mutualization,  in  continuing  this 
policy  without  increasing  its  rates.  If  this  is  an  indication  of  "  dis- 
counting unknown  and  uncertain  future  profits  and  applying  such 
profits  towards  a  reduction  of  the  premiums  which  would  other- 
wise be  necessary,"  then  this  company  pleads  guilty,  but  it  is  doubt- 
ful if  any  company  with  "redundant  premiums"  and  redundant 
expenses  can  show  equally  good  results. 

One  of  the  definitions  of  "loading"  quoted  by  Mr.  Rhodes  is 
from  Dawson  in  his  "  Elements  of  Life  Insurance,"  but  Mr.  Daw- 
son has  given  a  later  definition  which  will  be  found  on  page  31, 
Volume  XVI,  of  Transactions  as  follows :  "  But  that  the  true  load- 
ing is  the  excess  of  the  gross  premium  over  the  net  premium  by 
the  American  Experience  Table,  is  precisely  the  delusion  which  the 
preparation  of  a  new  mortality  table  should  shatter.  The  true 
loading  is,  instead,  the  excess  of  the  gross  premium  over  the  net 
premium  (suitably  adjusted  to  accommodate  the  incidence  of  ex- 
penses) computed  by  a  mortality  table  fairly  conforming  to  actual 
experience.^ 

If  Mr.  Dawson  had  included  the  rate  of  interest  fairly  conform- 
ing to  actual  experience  his  definition  would  have  been  more  com- 
plete and  more  in  harmony  with  that  given  by  Mr.  Rhodes  himself 
in  the  following  language:  "The  true  loading,  or  margin,  as  dis- 
tinguished from  the  nominal  loading,  is  the  difference  between  the 
gross  premium  and  what  is  actually  required.  This  true  loading 
may  of  course  be  averaged  by  using  a  mortality  table  which  repre- 
sents a  company's  mortality  experience,  a  rate  of  interest  approxi- 
mating that  actually  earned,  and  a  nominal  loading  based  upon 
actual  expenses,  and  also  a  provision  for  the  maintenance  of  a 
contingency  reserve.  The  difference  between  the  actual  gross  pre- 
mium and  a  premium  so  computed  would  fairly  represent  the  true 
loading." 
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Mr.  Ehodes  then  goes  on  to  say:  "The  writer  believes  that  so 
long  as  the  states  have  an  arbitrary  and  fixed  reserve  standard  they 
should  not  provide  by  statute  that  the  true  loading,  as  distinguished 
from  the  nominal  loading,  should  be  available  for  expenses." 

Just  what  relation  exists  between  a  fixed  reserve  standard  and  the 
loading  that  should  be  available  for  expenses  is  not  made  manifest, 
especially  when  Mr.  Ehodes's  previous  statement  is  considered  that 
"it  is  clear  that  there  is  no  relation  between  net  premiums  and 
expenses."  If  the  phrase  "should  be  available  for  expenses"  is 
meant  to  imply  a  desire  on  the  part  of  the  companies  interested  to 
increase  their  expenses,  it  is  hardly  justified  by  the  facts,  but  the 
converse  proposition  is  true  that  if  they  were  required  to  increase 
their  loadings  sufficiently  to  cover  expenses,  two  things  would  in- 
evitably happen:  the  office  premiums  and  expenses  would  largely 
increase.  It  is  questionable  whether  any  legislature  would  become 
responsible  for  such  changes  without  any  corresponding  benefit  to 
policyholders.  If  to  the  true  loading  as  defined  by  Mr.  Ehodes  a 
sufficient  addition  be  made  to  provide  a  reasonable  surplus  we  will 
have  the  foundation  for  mutuality  without  redundant  premiums. 

Towards  the  end  of  Mr.  Ehodes's  paper  he  says :  "  A  mutual  com- 
pany must  constantly  bear  in  mind  that  it  has  no  means  of  recoup- 
ing abnormal  losses  except  by  its  redundant  premiums." 

In  the  rate  book  of  a  life  insurance  company,  published  in  1867 
appeared  the  following:  "No  promise,  expressed  or  implied,  ought 
to  be  made  by  any  life  insurance  company  in  regard  to  the  magni- 
tude of  its  future  dividends ;  for  it  is  obvious  that  if  grounds  existed 
upon  which  such  a  promise  could  be  safely  made,  the  premiums 
themselves  should  be  reduced,  and  the  unnecessary  operation  of  tak- 
ing money  from  the  policyholders  and  returning  it  at  the  end  of  the 
year,  or  at  any  other  time,  should  be  dispensed  with.  It  is  precisely 
because  the  future  is  unknown  and  uncertain  that  premiums  are 
raised  to  a  height  greater  than  probable  contingencies  will  require. 
The  very  reason  existing  for  such  excess  or  redundancy  shows  the 
impropriety  of  promising  what  definite  portion  of  that  excess  will 
be  returned." 

It  will  thus  be  seen  that  as  far  back  as  1867  the  thought  was 
expressed  as  it  is  now  expressed  by  Mr.  Ehodes,  that  the  redundant 
premium  is  the  important  thing  in  a  mutual  company.  We  have 
ample  evidence  in  the  failure  of  a  long  list  of  companies  which 
charged  redundant  premiums,  including  the  company  from  whose 
rate  book  the  above  quotation  was  taken,  that  these  alone  are  not 
sufficient  to  insure  success.  On  the  other  hand,  we  have  convincing 
evidence  that  companies  which  did  not  charge  redundant  premiums 
have  prospered  under  efficient  management.  The  test  of  successful 
life  underwriting  is  where  all  policy  obligations  and  reserves  are  met 
irrespective  of  the  premium  rates  charged.  If  a  company  transact- 
ing a  reasonable  volume  of  business  and  having  an  experience  ex- 
tending over  a  period  of  say  ten  years,  has  met  all  the  requirements 
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of  law  in  its  policy  obligations,  including  an  adequate  reserve,  and  at 
the  same  time  has  accumulated  a  reasonahle  amount  of  surplus,  it 
has  demonstrated  that  its  premium  rates  are  adequate  whether  they 
are  redundant  or  otherwise. 

Two  tables  follow  (pages  117  and  118),  the  first  of  which  shows 
what  loading  exists  on  the  net  whole  life  premiums  American  table 
3^  per  cent,  when  compared  with  like  premiums  based  on  the 
Medico-Actuarial  Table  of  Mortality  and  the  same  rate  of  interest. 
It  will  be  seen  that  the  equivalent  loading  runs  from  24  per  cent. 
at  age  23  down  to  2  per  cent,  at  age  65.  The  second  table  shows 
the  equivalent  loading  if  the  premiums  on  the  Medico-Actuarial 
table  are  computed  at  4  per  cent,  instead  of  3|  per  cent.  Here  the 
loading  runs  from  34.6  per  cent,  at  age  22  down  to  4  per  cent,  at  age  65. 

The  net  premiums  shown  in  Table  II  more  nearly  represent  the 
true  net  premiums  on  normal  lives  than  any  table  of  net  premiums 
in  use,  and  any  company  can,  by  applying  these  net  premiums, 
determine  with  reasonable  accuracy  whether  it  "would  have  to  rely 
upon  the  more  or  less  problematical  gains  from  mortality  and  inter- 
est to  meet  the  certain  expenses  of  conducting  the  business." 

ORAL  DISCUSSION. 

Me.  Henry  Moir:  In  general  I  support  the  attitude  taken  by 
Mr.  Ehodes.  There  are  some  points  of  detail  upon  which  we  are  not 
quite  in  accord,  but  in  principles  my  views  agree  with  his. 

The  discussion  of  this  question  is  confused  by  differing  mental 
attitudes.  Quotations  are  given  from  writers  who  wrote  with  no 
hampering  legal  restrictions.  Mr.  Gore  quoted  my  own  paper.  That 
paper  was  written  for  British  readers  without  any  thought  of  rigid 
net  valuation  laws  and  without  reference  to  any  law  limiting  ex- 
penses. I  do  not  take  back  anything  that  was  said  in  that  paper — 
nor  is  it  contradictory  to  my  present  attitude.  The  viewpoint  of 
other  writers  has  been  similarly  left  out  of  consideration.  Some  of 
them  discuss  the  general  ethical  question  apart  from  all  hampering 
legislation ;  but  others,  or  at  other  times  the  same  writers,  must  have 
existing  legislation  in  their  minds. 

The  discussion  converges  on  the  provision  of  the  New  York  State 
legislation  separating  stock  from  mutual  companies.  There  was  one 
main  principle  in  that  legislation — the  subject  now  being  discussed 
— namely,  that  a  mutual  company,  to  be  safe,  must  charge  premiums 
containing  loadings  which  meet  expenses,  and  are  thus  ample  to 
guarantee  the  risks  so  that  there  must  be  a  proper  margin  of  safety 
in  those  premiums.  Stock  companies  were  left  at  greater  liberty  to 
choose  their  own  methods;  but  their  capital  stock  guaranteed  to 
policyholders  the  adequacy  of  the  contracts,  and  stockholders  would 
lose  every  cent  before  policyholders  could  lose  anything.  Since  the 
management  of  such  companies  lay  in  the  hands  of  stockholders, 
they,  being  intelligent  men  with  their  business  interests  at  stake. 
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TABLE  I. 

Showing   the   Excess   of   the   American    3J   Per    Cent,    net   Annual 

Premium  over  the  M.  A.  3J  Per  Cent,  net  Annual  Premium  for 

Whole  Life  Insurance. 


Age. 

Medico-Actuarial 

American  Experience 

Difference. 

Loading  on  M. A. 
to  Koual 

Net  Premium. 

Net  Premium. 

American. 

22 

$11.37 

S14.0S 

$2.71 

23.83% 

23 

11.70 

14.41 

2.71 

23.16 

24 

12.04 

14.75 

2.71 

22.51 

25 

12.40 

15.10 

2.70 

21.77 

26 

12.78 

15.48 

2.70 

21.12 

27 

13.18 

15.88 

2.70 

20.48 

28 

13.60 

16.29 

2.69 

19.78 

29 

14.05 

16.73 

2.68 

19.17 

30 

14.52 

17.19 

2.67 

18.39 

31 

15.02 

17.68 

2.66 

17.71 

32 

15.54 

18.19 

2.65 

17.05 

33 

16.10 

18.73 

2.63 

16.34 

34 

16.70 

19.30 

2.60 

15.57 

35 

17.33 

19.91 

2.58 

14.89 

36 

18.00 

20.55 

2.55 

14.17 

37 

18.71 

21.22 

2.51 

13.42 

38 

19.46 

21.94 

2.48 

12.74 

39 

20.26 

22.70 

2.44 

12.04 

40 

21.12 

23.50 

2.38 

11.27 

41 

22.02 

24.36 

2.34 

10.63 

42 

22.99 

25.26 

2.27 

9.87 

43 

24.01 

26.23 

2.22 

9.25 

44 

25.09 

27.26 

2.17 

8.65 

45 

26.24 

28.35 

2.11 

8.04 

46 

27.45 

29.51 

2.06 

7.51 

47 

28.74 

30.75 

2.01 

6.99 

48 

30.11 

32.07 

1.96 

6.51 

49 

31.56 

33.48 

1.92 

6.08 

j 

50 

33.11 

34.99 

1.88 

5.68          '■ 

51 

34.75 

36.59 

1.84 

5.29 

52 

36.49 

38.29 

1.80 

4.93 

53 

38.34 

40.11 

1.77 

4.62 

54 

40.31 

42.06 

1.75 

4.34      :; 

55 

42.40 

44.13 

1.73 

4.08 

56 

44.64 

46.34 

1.70 

3.81 

57 

47.04 

48.71 

1.67 

3.55 

58 

49.60 

51.23 

1.63 

3.29 

59 

52.35 

53.94 

1.59 

3.04 

60 

55.29 

56.83 

1.54 

2.79 

61 

58.43 

59.92 

1.49 

2.55 

62 

61.77 

63.23 

1.46 

2.36 

63 

65.33 

66.78 

1.45 

2.22 

64 

69.11 

70.58 

1.47 

2.13 

65 

73.11 

74.65 

1.54 

2.11 
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TABLE  II. 

Showing  the  Excess  of  the  American  3i  Pee  Cent.  Net  Annual  Pre- 
mium OVER  THE  M.  A.  4  Per  Cent.  Net  Annual  Premium  foe  Whole 
Life  Insurance. 


Whole  Life  Net 

Whole  Life  Net 

Loading  on  Net 
Prem.  M.  A.  4% 

Age. 

Prem.  M.  A.  4%. 

Pram.  American 

DlHerence. 

to  Equal  American 

3J%. 

3i%. 

22 

$10.46 

$14.08 

$3.62 

34.61% 

23 

10.77 

14.41 

3.64 

33.80 

24 

11.10 

14.75 

3.65 

32.88 

25 

11.44 

15.10 

3.66 

31.99 

26 

11.80 

15.48 

3.68 

31.19 

27 

12.19 

15.88 

3.69 

30.27 

28 

12.59 

16.29 

3.70 

29.39 

29 

13.02 

16.73 

3.71 

28.49 

30 

13.47 

17.19 

3.72 

27.62 

31 

13.05 

17.68 

3.73 

26.74 

32 

14.46 

18.19 

3.73 

25.80 

33 

15.00 

18.73 

3.73 

24.87 

34 

15.58 

19.30 

3.72 

23.88 

35 

16.20 

19.91 

3.71 

22.90 

36 

16.85 

20.55 

3.70 

21.96 

37 

17.54 

21.22 

3.68 

20.98 

38 

18.28 

21.94 

3.66 

20.02 

39 

19.07 

22.70 

3.63 

19.04 

40 

19.91 

23.50 

3.59 

18.03 

41 

20.80 

24.36 

3.56 

17.12 

42 

21.75 

25.26 

3.51 

16.14 

43 

22.76 

26.23 

3.47 

15.25 

44 

23.84 

27.26 

3.42 

14.35 

45 

24.97 

28.35 

3.38 

13.54 

46 

26.17 

29.51 

3.34 

12.76 

47 

27.45 

30.75 

3.30 

12.02 

48 

28.81 

32.07 

3.26 

11.32 

49 

30.26 

33.48 

3.22 

10.64 

50 

31.80 

34.99 

3.19 

10.03 

51 

33.43 

36.59 

3.16 

9.45 

52 

35.16 

38.29 

3.13 

8.90 

53 

37.00 

40.11 

3.11 

8.41 

54 

38.96 

42.06 

3.10 

7.96 

55 

41.05 

44.13 

3.08 

7.50 

56 

43.29 

46.34 

3.05 

7.05 

67 

45.68 

48.71 

3.03 

6.63 

58 

48.24 

51.23 

2.99 

6.20 

59 

50.98 

53.94 

2.96 

5.81 

60 

53.92 

56.83 

2.91 

5.40 

61 

57.06 

59.92 

2.86 

5.01 

62 

60.41 

63.23 

2.82 

4.67 

63 

63.96 

66.78 

2.82 

4.41 

64 

67.74 

70.58 

2.84 

4.19 

65 

71.75 

74.65 

2.90 

4.04 
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would  take  proper  precautions  to  see  that  the  contracts  were  such 
that  they  could  be  carried  out  with  some  profit  to  themselves.  Now. 
bearing  in  mind  that  clear  distinction  in  the  legislation,  we  get  a 
different  view  of  the  questions  that  are  submitted. 

I  heartily  agree  with  the  important  principle  of  the  law  that  a 
mutual  company  should  charge  premiums  amply  sufficient  to  guar- 
antee all  risks,  and  also  to  make  some  reasonable  return  to  policy- 
holders by  way  of  dividends. 

The  issue  is  further  clouded  by  other  points,  such  as  the  fact 
that  the  American  table  is  the  standard  in  New  York  state.  You 
all  know  my  view  of  the  American  table.  It  would  be  of  great 
advantage  to  us  if  we  got  out  a  new  table  and  discarded  the  old  one. 
The  question,  therefore,  which  is  stated  third  in  the  commissioner's 
letter  I  would  answer  unhesitatingly  "Yes."  If  a  new  table  had 
now  been  adopted,  a  great  deal  of  this  discussion  would  disappear  as 
a  matter  of  course,  and  we  could  stand  more  firmly  on  our  principles. 

The  most  interesting  point  in  the  letter  submitted  for  our  con- 
sideration is  that  remark  "when  its  own  experience  demonstrates 
that  it  can  safely  proceed  without  increasing  its  rates  " — a  limita- 
tion in  the  question  which  contains  an  unwarranted  assumption. 
There  is  a  great  deal  to  think  of  in  that  remark,  but  the  question 
is  unfairly  stated.  What  company  has  demonstrated  that?  Can 
you  come  right  down  to  an  individual  company  and  say  that  they 
have  demonstrated  that  the  present  non-participating  rates  are  suffi- 
cient to  meet  all  policy  obligations  ?  We  have  had  only  a  short 
experience  of  recent  rates,  as  the  following  figures  show: 

Non-par.  Premium  Eates — Ordinary  Life — Age  40 — $1,000. 

Charged  in  1895  $27.23 

Charged  in  1900  27.62 

Charged  in  1905  27.62 

Charged  in  1908  27.03 

Charged  in  1914  26.01  (endowment  at  85) 

Charged  in  1909  23.74  (special  $5,000policy) 

A  great  mass  of  the  business  in  force  is  at  the  higher  rates  charged 
prior  to  1914.  This  country  has  had  fifty  years  of  relative  peace, 
and  except  for  the  panic  time  of  1907,  we  have  had  continuous  pros- 
perity for  about  twenty  years.  During  that  time  there  has  been  a 
great  reduction  in  mortality,  and  large  profits  from  that  source. 
Accordingly,  the  mere  fact  that  certain  companies  are  making  sur- 
plus during  a  period  like  the  recent  twenty  years  of  prosperity,  and 
that  they  have  in  that  time  reduced  their  premiums,  is  no  proof 
that  for  thirty  or  forty  years  to  come  those  reduced  premiums  will 
show  like  margins.  We  may  find  illustrations  from  Europe:  I  re- 
ceived reports  the  other  day  from  two  companies.  One  of  them  lost 
half  the  surplus  earnings  of  five  years  in  spite  of  the  fact  that  they 
took  a  moderate  view  of  the  value  of  their  investments.    A  report 
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from  another  larger  and  stronger  company  which  treated  its  invest- 
ments strictly,  showed  that  they  had  to  mark  ten  per  cent,  off  their 
assets ;  while  their  death  losses  during  last  year  were  much  greater 
than  they  would  have  been  but  for  the  war.  Now,  facts  like 
these  should  make  us  hesitate  before  we  attempt  a  statement 
like  this  that  companies  writing  business  on  the  non-participat- 
ing plan  have  demonstrated  that  they  can  safely  proceed  without  in- 
creasing their  rates.  Of  course  we  realize  that  there  is  a  safety  fund 
in  the  heavy  expense  requirements  of  the  industrial  branch  of  the 
business. 

Similar  remarks  apply  to  Mr.  Craig's  statement  that  the  special 
policy  in  six  years  shows  a  large  surplus.  Six  years  is  such  a  short 
period  in  life  insurance;  indeed  the  average  age  of  the  business  is 
only  about  three  years.  If  we  look  back  over  insurance  history  we 
see  how  changes  occur.  We  might  have  a  change  in  mortality  the 
other  way — I  hope  not,  because  the  mortality  seems  steadily  improv- 
ing. At  the  same  time  we  actuaries  ought  to  take  a  cautious  stand 
on  such  a  matter,  and  always  bear  in  mind  the  possibility  that  the 
mortality  may  swing  the  other  way  in  future,  although  it  has  been 
improving  for  fifteen  years.  There  is  a  set  limit  to  the  improvement, 
and  such  tendencies  seem  to  swing  in  circles. 

My  answer  to  the  first  of  the  commissioner's  questions,  if  the  tail 
were  left  off,  would  be  "  Yes  " ;  to  the  second  question  "  Yes  " ;  and 
to  the  third  question  "Yes,"  But  I  would  put  the  third  question 
first,  and  a  new  mortality  table  would  make  the  answers  to  the  first 
two  questions  somewhat  different  in  their  effect, 

mr.  e,  e,  rhodes  : 
(author's  review  of  discussion.) 

The  comments  of  Messrs,  Moir  and  Henderson  appear  to  answer 
fully  the  criticisms  made  by  Messrs.  Gore  and  Eice  upon  the  use  of 
the  definitions  quoted  in  my  paper.  I  do  not  see  how  there  can 
be  any  question  that  in  the  mind  of  the  writers  the  loading  is  the 
difference  between  the  gross  premium  and  the  net  premium  used  for 
valuation  purposes. 

I  am  unable  to  see  wherein  there  is  any  error  in  my  statements 
regarding  Section  97  of  the  New  York  insurance  law,  quoted  by 
Mr.  Craig  at  the  beginning  of  his  discussion.  The  law  provides 
that  in  ascertaining  the  first  year's  expense  limitation  the  loading 
shall  be  calculated  upon  the  basis  of  the  American  Experience  3^  per 
cent,  net  premiums,  regardless  of  the  interest  rate  assumed  by  the 
company.  In  ascertaining  the  total  expense  limitation,  however,  the 
loadings  are  to  be  calculated  according  to  the  actual  bases  adopted 
by  the  company.  If  the  two  statements  are  criticized  because  I 
referred  in  the  first  and  not  in  the  second  to  the  present  value  of 
the  assumed  mortality  gains,  I  would  call  attention  to  the  fact  that 
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in  my  paper,  immediately  preceding  the  second  quotation,  I  referred 
to  the  mortality  gains. 

The  discussion  has  been  so  full  and  so  satisfactory  from  my  point 
of  view  that  it  does  not  seem  necessary  to  comment  further  thereon 
except  to  correct  two  errors  into  which  Mr.  Craig  inadvertently  fell. 
These  errors  I  should  like  to  correct  because  they  evidently  refer  to 
the  practices  of  the  company  with  which  I  am  connected.  In  one 
place  he  speaks  of  a  mutual  company  whose  single  whole  life  pre- 
miums are  so  loaded  that  it  could  not  maintain  its  agency  organiza- 
tion if  that  were  the  only  form  of  policy  it  issued.  The  loadings  in 
question  are  equal  to  a  life  annuity  of  one  dollar  and  an  addition 
sufficient  to  pay  commissions.  It  will  readily  be  seen  that  such  a  rule 
applied  to  either  continuous  or  limited  premium  policies  would  pro- 
vide a  loading  far  in  excess  of  the  company's  needs.  The  other  error 
occurs  where  the  statement  is  made  that  dividends  are  used  as  net 
single  premiums  for  shortening  the  endowment  period  on  what  is 
known  as  the  Accelerative  Endowment  plan,  while  the  same  divi- 
dends are  used  as  loaded  single  premiums  when  applied  to  purchase 
paid-up  additions,  and  this  is  referred  to  as  a  discrimination  against 
those  policyholders  who  prefer  to  take  paid-up  additions.  The  facts 
are  that  the  company  does  not  require  any  evidence  of  good  health 
when  dividends  are  applied  to  purchase  paid-up  additions,  and  when 
this  plan  was  adopted  there  was  a  very  natural  fear  that  there  would 
be  a  selection  against  the  company.  Loaded  rates  were,  therefore, 
used.  In  1907  the  loading  was  materially  reduced,  and  in  1913, 
when  the  company  became  satisfied  that  no  loading  was  required, 
net  rates  were  adopted  and  have  been  used  since  for  old  as  well  as 
new  cases. 
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ANNUITIES  WITH  PARTICIPATION  BASED  UPON  SELECT  AND  ULTIMATE 
MCCLINTOCK  TABLES — DAVID  PARKS  FACKLER. 

VOL.  XVI,  PAGE  279. 

WRITTEN  DISCUSSION. 


MR.    J.    P.    LITTLE: 

Mr.  Fackler's  present  paper  may  be  regarded  as  a  continuation'  of 
his  article  presented  to  the  Actuarial  Society  two  years  ago.  As 
I  understand  Mr.  Fackler  the  single  premiums  for  annuities  now 
supplied  may  be  taken  as  representing,  in  his  opinion,  the  true  net 
cost  according  to  the  rate  of  interest  stated. 

In  his  earlier  paper,  Mr.  Fackler  tentatively  suggested  5  per  cent, 
as  a  realizable  rate  of  interest  in  the  future.  I  doubt  very  much  if 
the  companies  generally  expect  to  earn  so  much  on  their  new  invest- 
ments as  a  whole.  Probably  4^  per  cent,  is  as  high  an  average  rate 
as  may  reasonably  be  anticipated  during,  say,  the  next  twenty  or 
thirty  years. 

I  have,  therefore,  taken  out  the  values,  on  Mr.  Fackler's  basis, 
of  annuities  of  $100  per  annum  at  4J  per  cent. — using  therefor  the 
geometric  mean  of  the  4  per  cent,  and  5  per  cent,  figures — and  have 
set  beside  them  the  corresponding  British  Offices  annuity  experience 
values  at  3 1  per  cent.  The  rationale  of  this  latter  column  is  found 
in  the  fact,  pointed  out  by  Mr.  Gore  in  discussing  the  annuity  ex- 
perience of  American  companies  {T.  A.  8.  A.,  XIII,  163),  that  the 
British  Offices  mortality  rates,  less  a  constant  of  .007,  would  repre- 
sent American  experience.  The  annuity  values  by  the  British  Offices 
tables  at  3.75  per  cent,  will,  therefore,  approximately  equal  the  true 
American  values  at  4|  per  cent.  Only  the  more  important  quinary 
ages  are  shown: 


Vai^ues 

OF  Yearly  Annuities  of  $100. 

Age. 

Males. 

Females.                             1 

Fackler  4i%. 

B.  O.  31%. 

Fackler  4i%. 

B.  O.  3|%. 

50 
55 
60 
65 
70 
75 

$1,257 

1,133 
999 
862 
726 
697 

$1,330 

1,180 

1,023 

865 

712 

568 

$1,376 

1,249 

1,111 

968 

823 

684 

$1,425 

1,294 

1,144 

976 

801 

636 
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In  order  to  see  which  scale  would  give  the  larger  aggregate  annui- 
ties, I  have  taken  the  actual  issues,  by  numbers  of  annuity  contracts, 
of  the  Prudential,  for  the  age  groups  of  which  the  foregoing  quinary 
ages  occupy  the  central  points.     The  figures  are  as  follows: 

Ages.                                                                 Males.  Females. 

48-52  23  20 

53-57  42  36 

58-62  82  72 

63-67  75  89 

68-72  73  86 

73-77 33  27 

Total    328  330 

At  ages  younger  and  older  than  those  shown,  combined,  less  than 
15  per  cent,  of  the  total  annuity  contracts  were  issued. 

Assuming  each  of  the  annuities  in  the  above  table  was  for  $100 
per  annum,  I  find  that  the  total  single  premiums  by  Mr.  Fackler's 
values  are  $623,638,  and  by  the  British  Offices  values  $630,005. 
The  difference  is  1  per  cent,  only,  and  we  may,  therefore,  assume 
that  either  scale  of  premiums  roughly  represents  the  true  net  cost  of 
annuities. 

Mr.  Fackler  has  suggested  that  the  actual  expense  at  the  outset 
may  not  exceed  2^  per  cent.,  this  ratio  being  based  on  the  suppo- 
sition that,  if  annuities  are  popularized  by  being  made  participating, 
they  will  frequently  be  applied  for  direct  to  the  companies.  Mr. 
Fackler  proposes  that  in  those  states  where  the  annuity  premiums 
are  taxable,  the  tax  shall  be  charged  for  as  extra  premium.  I  am 
afraid  that  this  procedure  might  conflict  with  the  anti-discrimina- 
tion laws  so  generally  in  force.  These  taxes  appear  to  average  about 
1^  per  cent,  of  premiums,  from  which  we  may  conclude  that  a  pro- 
vision for  initial  expenses  of  2^  per  cent,  would  not  cover  both  taxes 
and  commission.  On  the  other  hand,  the  allowance  for  running  ex- 
penses appears  quite  liberal,  so  that  for  a  company  paying  a  com- 
mission limited  to  2  per  cent,  or  2|  per  cent,  of  the  premium,  an 
addition  of  5  per  cent,  for  all  expenses,  including  taxes,  may  prove 
sufficient. 

An  addition  of  5  per  cent,  to  the  net  rates  given  above  would  pro- 
duce premiums  that,  almost  certainly,  would  provide  no  dividends. 
A  further  addition  for  this  purpose  is  necessary,  and  brings  to  the 
front  the  question  as  to  what  rate  of  dividend  it  is  intended  to  pay. 
To  determine  this,  we  must  consider  the  position  a  few  years  after 
the  rates  have  been  in  use.  A  prospective  investor  complains  that  he 
— or  she — takes  the  risk  of  losing  all  and  yet  gets  only  7  per  cent, 
on  the  investment.  "Would  the  reply  that  the  current  scale  of  divi- 
dends raises  the  return  to  nearly  7f  per  cent,  be  satisfactory  ?  I  do 
not  think  a  smaller  dividend  would  do  much  to  popularize  annuities, 
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and  I  have,  therefore,  assumed  that  a  dividend  of  10  per  cent,  of  the 
nominal  amount  of  the  annuity  is  to  be  provided  for. 
Our  formula  then  becomes 

SP^=^  (a^  X  1.1)  (1.05)  =a^  X  1.155. 

The  loading  for  expenses  is  5  per  cent,  of  the  net,  not  of  the  gross 
premiums,  following  Mr.  Fackler.  By  this  formula  the  gross  rates 
for  annuities  on  the  two  bases  have  been  worked  out,  and  appear 
in  the  following  table,  together  with  a  fair  average  current  premium, 
the  latter  being  quoted  by  upwards  of  a  dozen  companies: 

Single  Premium  for  Annuity  op  $100  Yearly. 
Net  rates  loaded  15.5^. 


Age. 

Males. 

Females. 

Fackler. 

B.  O. 

Current 
Rate. 

Fackler. 

B.  O. 

Current 
Rate. 

50 
55 
60 
65 
70 
75 

$1,452 

1,309 

1,154 

996 

839 

690 

$1,537 

1,363 

1,182 

999 

822 

656 

$1,405 
1,240 
1,060 

888 
742 
630 

$1,589 

1,443 

1,283 

1,118 

951 

790 

$1,646 

1,495 

1,321 

1,127 

925 

735 

$1,544 

1,374 

1,189 

1,000 

828 

690 

From  a  previous  table  it  appears  that  the  most  important  central 
entry  ages  are  60,  65  and  70,  and  from  the  above  table  it  appears 
that,  by  the  British  Offices  standard,  the  current  rates  woud  have  to 
be  raised  by  more  than  10  per  cent,  in  order  to  bear  a  10  per  cent. 
dividend.  Gauged  by  Mr.  Fackler's  figures,  the  necessary  increases 
are,  respectively,  for  males,  8  per  cent.,  12  per  cent,  and  13  per  cent., 
and  for  females,  8  per  cent.,  12  per  cent.,  and  15  per  cent.,  obviously 
averaging  more  than  10  per  cent. 

This  result  exhibits  the  real  difficulty  in  the  way  of  granting 
participating  annuities.  It  is  probably  not  too  much  to  say  that, 
with  very  few  exceptions,  the  companies  have  granted  annuities  at 
a  loss.  The  change  to  a  participating  basis  would  mean  avoiding 
such  loss  in  future,  but  it  is  more  than  probable  that  the  annuitants, 
as  a  body,  would  receive  reduced  returns.  In  this  connection  it  must 
be  observed  that  the  current  premiums  quoted  appear  rather  too 
small  on  the  assumption  of  2  per  cent,  or  2^  per  cent.,  commission, 
yet  many  companies  pay  considerably  larger  commissions.  As  a 
general  rule,  I  think  a  company  adopting  a  participating  basis  would 
be  compelled  to  increase  its  premiums  by  the  estimated  cost  of  the 
added  benefit,  a  step  which  very  naturally  would  not  be  undertaken 
without  reluctance.  Where,  however,  a  company  is  earning  an  un- 
usually high  rate  of  interest,  and  does  not  desire  to  make  profits  ex- 
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cept  for  the  purpose  of  returning  same  in  dividends  to  the  annitants 
themselves,  or  where  a  company  is  already  charging  unusually  high 
premiums,  participating  annuities  would  appear  to  be  practicable. 

MR.  "W.  M.  STRONG : 

The  society  is  indebted  to  Mr.  Fackler  for  his  addition  to  the 
usefulness  of  the  McClintock  Tables  in  giving  us  values  with  allow- 
ance for  a  select  period  of  five  years.  The  mortality  he  assumes  in 
the  first  years  is  low  but  probably  not  too  low,  for  experience  has 
proved  that  we  should  have  very  great  respect  for  self  selection. 

The  main  theme  of  the  paper  is  the  question  of  the  standard  of 
valuation,  but  it  also  takes  up  the  question  of  issuing  participating 
annuities  and  recommends  the  basis  of  the  McClintock  Select  Tables. 
I  wish  to  pass  over  entirely  the  question  of  valuation,  for  others  are 
speaking  on  this  and,  to  some  extent  at  least,  expressing  the  views 
I  hold,  and  to  speak  only  of  the  second  part. 

Mr.  McClintock's  Tables  were  constructed  at  a  time  when  much 
less  was  known  about  the  mortality  among  American  annuitants  than 
has  since  then  become  known,  through  the  papers  by  Mr.  Arthur 
Hunter  on  that  subject  and  the  paper  by  Mr.  Thompson  showing  the 
experience  of  the  Mutual  Life.  These  later  investigations  have 
shown  that  the  actual  mortality  is  considerably  less  than  the  mor- 
tality in  the  McClintock  Tables.  Does  the  introduction  of  an  allow- 
ance in  the  early  years  for  selection  make  up  for  this  ?  A  comparison 
of  the  premiums  obtained  by  Mr.  Fackler,  with  the  premiums  ob- 
tained by  Mr.  Thompson  on  the  basis  of  the  aggregate  experience  of 
the  Mutual  Life,  indicates  that  it  falls  somewhat  short,  particularly 
at  the  ages  between  fifty  and  seventy,  the  period  at  which  most 
annuities  are  taken. 

Mr.  Fackler,  however,  believes  that  the  addition  of  participation 
and  slightly  lower  premiums  would  so  popularize  annuities  that  the 
self  selection  would  be  less  strong,  so  that  we  might  count  on  a  higher 
mortality.  This  involves  two  assumptions.  First  that  annuities 
would  be  popularized  and  second,  that  this  would  decrease  consider- 
ably the  self  selection  among  annuitants. 

If  annuity  rates  are  decreased  the  number  of  annuities  sold  would 
undoubtedly  be  increased  thereby,  but  if  the  decrease  is  small  its 
effect  on  the  sale  would  not  be  great.  This  then  leaves  participation 
as  the  essential  popularizing  factor.  We  have  here  nothing  but 
theory  to  guide  us.  It  would  seem  at  first  thought  as  if  the  addi- 
tional income  which  would  come  from  participation  would  con- 
siderablv  increase  the  popularitv  of  annuities.  On  the  other  hand  we 
have  the  fact  that  what  is  desired  in  an  annuity  is  an  income  that 
is  certain  and  will  not  fail  or  decrease  and  it  is  at  least  an  open 
question  whether  the  addition  of  an  uncertain  future  amount  to  this 
income  would  attract  a  great  number  whom  the  certainty  alone 
does  not. 
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If,  however,  it  be  conceded  that  annuities  would  be  popularized, 
does  that  mean  less  effective  self  selection?  The  prizes  would  still 
go  to  the  long  livers  and  those  who  died  soon  would  still  be  the 
losers.  This  is  the  fact  that  is  fundamental  in  the  self  selection 
existing  now  and  would  still  be  fundamental  in  the  self  selection 
that  would  exist  under  the  proposed  plan.  Can  we  assume  that  the 
fact  that  the  prizes  would  be  somewhat  greater  and  the  losses  some- 
what less  would  essentially  decrease  the  effect  of  the  self  selection? 
It  would,  perhaps,  increase  the  proportion  of  annuities  at  the  younger 
ages  where  the  present  returns  are  not  ordinarily  attractive.  Might 
it  not,  however,  also  lead  to  the  taking  of  annuities  to  a  greater  extent 
by  those  who  calculated  carefully  from  family  history  and  otherwise 
the  probability  of  gain  or  loss  and,  to  that  extent,  tend  to  increase 
rather  than  decrease  self  selection? 

If  the  theory  should  be  put  into  practice  this  would  mean  that 
contracts  would  be  undertaken  by  a  company,  which  would  result  in 
a  loss  if  the  theory  is  wrong.  No  statistics  bear  it  out.  It  is  rather 
a  theory  that  conditions  will  be  so  changed  that  the  annuitant 
mortality  itself  will  be  changed.  Under  such  circumstances  it  does 
not  seem  that  a  company  would  be  justified  in  testing  it.  If  par- 
ticipating annuities  are  to  be  issued  it  should  be  only  on  the  basis  of 
a  mortality  table  that  is  amply  safe  so  that  after  giving  away  its 
profit  from  interest  the  company  will  not  take  much  chance  of  being 
confronted  with  a  loss  on  mortality. 

In  speaking  of  the  question  of  issuing  participating  annuities  on 
the  select  and  ultimate  McClintock  Tables  Mr.  Fackler  used  the 
expression  "pushed  and  popularized."  The  one  effective  way  in 
which  annuities  can  be  pushed,  aside  from  offering  attractive  terms, 
is  that  of  pa.ying  more  to  the  agents  for  selling  them.  To  do  this, 
however,  would  in  itself  work  against  the  offering  of  them  at  lower 
rates,  since  whatever  is  charged  should  be  enough  to  bring  the  com- 
pany out  whole  and  any  addition  to  the  commission  necessarily  adds 
as  much  to  the  price  required. 

Briefly  then,  my  position  is  that  although  Mr.  Fackler  may  be 
correct  in  his  assumptions,  he  also  may  not  be,  and  a  company  can 
not  afford  to  undertake  the  test. 

MR.   R.   G.  hunter: 

Ml*.  Fackler's  contention  for  a  new  standard  of  valuation  for 
annuities  is  based  upon  the  two  following  statements  of  facts : 

(1)  That  the  premiums  at  the  advanced  ages  for  immediate  annu- 
ities are  much  larger  than  the  legal  reserves  at  the  correspond- 
ing ages. 

(2)  That  the  recent  investigations  of  annuitants  resident  in  the 
United  States  show  a  lower  mortality  than  that  of  McClintock's 
tables. 

At  the  time  that  Mr.  McClintock  advanced  his  tables  for  use 
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in  the  valuation  of  annuities,  he  was  aware  that  there  was  and  would 
remain  a  decided  disparity  between  the  premiums  charged  and  the 
reserves  at  the  older  ages,  but  he  nevertheless  believed  that  the  use 
of  the  tables  would  give  good  average  results.  This  is  evident  from 
the  discussion  of  the  paper  from  which  Mr.  Fackler  quotes.  Mr. 
McClintock  said:  "I  did  not  intend  that  this  table  should  be  used 
for  premium  calculations  unless  indeed  with  just  this  allowance 
that  Mr.  Macaulay  makes  in  the  way  of  special  loadings  at  advanced 
ages."  Mr.  Macaulay's  suggestion  was  that  beginning  with  a  cer- 
tain age  a  constantly  increasing  loading  should  be  added  to  the  net 
premiums.  ISTevertheless  the  extent  of  the  disparity  between  the 
premiums  and  the  legal  reserves  as  pointed  out  by  Mr.  Fackler 
would  seem  to  be  a  valid  criticism  of  the  use  of  the  McClintock 
Tables,  if  the  companies  he  mentions  issue  many  annuities  at  ages 
80  to  85.  This,  however,  is  hardly  conceivable.  As  a  matter  of 
fact  the  average  age  of  annuitants  according  to  the  combined  ex- 
perience of  American  companies  is  about  63  years.  Comparing  the 
premium  at  age  63  with  the  legal  reserve  of  that  age,  i.  e.,  the 
premium  charged  by  the  majority  of  companies  and  not  by  the  com- 
panies charging  the  highest  rates,  it  will  be  found  that  the  disparity 
no  longer  exists.  If,  therefore,  we  are  to  judge  the  reliability  of 
McClintock's  tables  for  valuation  purposes  by  the  premiums 
charged,  it  does  not  seem  that  much  objection  can  be  made  to  them 
on  that  score. 

Mr.  Fackler's  second  statement  of  fact,  viz.,  that  the  recent 
experience  of  annuitants  resident  in  the  United  States  shows  a  lower 
mortality  than  that  of  the  McClintock  Tables,  seems  to  be  on  the 
other  hand  a  good  reason  for  changing  the  valuation  standard,  pro- 
vided further  investigations  of  a  larger  body  of  statistics  confirm 
the  truth  of  this  statement. 

It  should  be  remembered  in  considering  this  subject  that  Mr. 
McClintock  based  his  tables  upon  the  annuity  experience  of  fifteen 
American  companies.  This  experience  comprised  both  annuitants 
resident  in  the  United  States  and  in  Europe,  the  latter  predominat- 
ing very  largely.  Later  investigations  have  led  us  to  believe  that 
American  annuitants  live  longer  than  European  annuitants.  It 
would  follow,  therefore,  that  the  McClintock  Tables  are  not  so 
well  adapted  for  valuation  of  annuities  in  companies  that  write  no 
foreign  annuities  as  in  those  companies  that  do  write  foreign  annui- 
ties. That  they  give  satisfactory  results  in  a  company  of  the  latter 
kind  is  shown  by  Mr.  Thompson's  calculation  that  the  reserve  for 
the  annuity  business  of  his  company,  according  to  that  company's 
own  experience,  was  only  4  per  cent,  greater  than  the  reserve  accord- 
ing to  McClintock's  Tables. 

If  we  come  to  the  conclusion  that  the  time  has  arrived  when 
another  table  of  valuation  should  take  the  place  of  McClintock's,  we 
are  confronted  with  a  dearth  of  material.  We  are  not  yet  in  pos- 
session of  a  sufficiently  large  volume  of  data  to  construct  a  new 
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mortality  table  in  which  we  would  have  confidence.  Mr.  Fackler 
therefore  has  had  recourse  to  an  adaptation  of  the  present  tables. 
Assuming  that  McClintock's  Tables  are  ultimate  tables  he  has  con- 
structed therefrom  select  tables.  The  use  of  select  tables  in  valuing 
insurance  policies  has  been  discouraged  in  this  country  for  reasons 
that  are  well  known  to  you.  Less  objection  can  be  made  to  the  use 
of  select  tables  in  valuing  annuities  and  we  find  as  a  result  that 
select  tables  have  been  made  the  legal  standard  in  Canada.  Never- 
theless I  believe  that  we  should,  for  the  sake  of  simplicity  if  nothing 
else,  strive  to  obtain  a  non-select  mortality  table  which  will  give  good 
average  reserves.  This  might  be  constructed  a  few  years  hence, 
when  we  have  more  abundant  material,  from  the  first  ten  years' 
experience  of  annuitants  resident  in  the  United  States  and  Canada. 
Until  that  time  arrives,  I  would  favor  the  retention  of  McClintock's 
Tables  as  the  standard  of  valuation. 

Mr.  Fackler  has  reverted  to  the  thought  in  his  first  paper,  viz., 
the  popularizing  of  annuities  by  participation.  If  participation 
would  bring  about  a  more  general  acceptance  of  annuities  by  the 
public,  most  companies  would,  I  think,  make  their  annuity  policies 
participating,  but  the  public's  indifference  to  annuities  seems  to  me 
to  go  ver}^  much  deeper  than  mere  cost.  There  are  three  very  good 
reasons  to  my  mind  for  the  unpopularity  of  annuities: 

(1)  The  limited  number  of  persons,  male  or  female,  who  have 
the  money  to  buy  an  annuity  of  any  moment. 

(2)  The  small  commission  that  companies  can  afford  to  pay. 
How  many  agents  will  seek  out  the  individual  who  has  the  where- 
withal to  buy  an  annuity  for  a  small  commission  when  his  time 
can  be  more  profitably  occupied  in  selling  insurance  contracts  ? 

(3)  The  mental  outlook  of  the  American  people. 

I  think  this  last  condition  is  fundamental.  It  can  be  changed, 
of  course,  but  only  by  a  change  in  the  economic  conditions  of  this 
country.  The  Canadian  government  has  made  annuity  policies 
more  attractive  than  any  private  company  could  afford  to  do  and  is 
appealing  to  individuals  more  susceptible  to  the  annuity  idea  than 
Americans  and  yet  the  number  of  policies  issued  has  been  compara- 
tively small.  While  I  was  connected  with  the  savings  bank  insur- 
ance movement  in  Massachusetts,  we  made  a  great  effort  to  drive 
home  the  value  of  annuities,  but  with  discouraging  results.  I  am 
therefore  forced  reluctantly,  because  of  the  humanitarian  grounds 
on  which  Mr.  Fackler  makes  his  plea,  to  disagree  with  him  in  his 
opinion  that  a  very  material  impetus  can  be  given  to  the  sale  of 
annuities  by  making  them  participating.  But  are  we  not  serving 
the  public  in  the  way  that  Mr.  Fackler  would  want  us  to  do  by 
spreading  the  doctrine  of  monthly  income  insurance,  thus  making 
annuities  unnecessary  in  a  large  number  of  cases  ? 
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TABLE  I  (see  next  page). 

Provident  Female  Annuitants  1865>-1915. 
First  Five  Tears  Experience. 


Ages  at  Entry. 

Actual 
Deaths. 

McClIntock  Table. 

British  Offices  Table. 

Ages  at  Entry. 

Expected 
Deaths. 

Ratio  % 
Actual  to 
Expected. 

Expected 
Deaths. 

Ratio  % 
Actual  to 
Expected. 

Annuity  Year  1. 

Below  70 
70  and  over 

6 
6 

8.66 
15.54 

69% 
39 

4.55 

9.94 

132% 
60 

Below  70 
70  and  over 

Total 

12 

24.20 

50 

14.49 

83 

Total 

Annuity  Year  2. 

Below  70 
70  and  over 

7 
5 

8.62 
15.09 

81 
33 

6.26 
12.09 

112 
41 

Below  70 
70  and  over 

Total 

12 

23.71 

51 

18.35 

65 

Total 

Annuity  Year  3. 

Below  70 
70  and  over 

Total 

4 
9 

8.70 
15.69 

46              7.80 
57            14.77 

51 
61 

Below  70 
70  and  over 

13 

24.39 

53 

22.57 

58 

Total 

Annuity  Year  4. 

Below  70 
70  and  over 

13 

8 

8.78 
15.31 

148 
52 

8.89 
15.92 

146 
50 

Below  70 
70  and  over 

Total 

21 

24.09           87 

24.81 

85 

Total 

Annuity  Year  5. 

Below  70 
70  and  over 

7 
8 

8.53           82 
13.89           58 

9.16 
15.19 

76 
53 

Below  70 
70  and  over 

Total 

15 

22.42 

67 

24.35 

62 

Total 

Annuity  Years  1-5. 

Below  70 
70  and  over 

37 
36 

43.29 

75.52 

85 

48 

36.66 
67.91 

101 
53 

Below  70 
70  and  over 

Total 

73 

118.81 

61 

104.57 

70 

Total 

MR.  M.  ALBERT  LINTON: 

As  a  side  light  upon  Mr.  Fackler's  assumptions  in  modifying  the 
McClintock  Tables  by  "  select  and  ultimate  "  percentages  of  30,  50, 
65,  80  and  90,  I  present  the  experience  of  the  Provident  Life  & 
Trust  on  female  annuitants  from  1865  to  1915.  The  experience  was 
taken  out  on  the  annuity-year  basis  and  on  the  basis  of  "annui- 
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ties,"  not  lives.  The  aggregate  exposure  was  5,987  years,  and  the 
actual  deaths  numbered  319.  The  standards  of  reference  were  the 
female  rates  from  the  McClintock  Tables  and  from  the  British 
Offices'  Select  Tables. 

Table  I  shows  the  experience  during  the  first  five  annuity  years 
divided  into  sections  corresponding  to  ages  at  entry  below  70  and 
those  at  70  or  older. 

It  will  be  noted  that  there  is  need  for  a  more  severe  "  select  and 
ultimate"  modification  of  the  McClintock  Table  at  ages  at  entry 
70  and  over,  than  at  ages  at  entry  below  70.  This,  of  course,  is  to 
be  expected  and  it  indicates  that  perhaps  a  grading  of  Mr.  Fackler's 
percentages  on  the  basis  of  the  age  at  entry,  as  well  as  on  the  basis 
of  annuity  years,  might  have  rendered  the  assumptions  more  in 
accord  with  the  facts.  The  more  elaborate  system  of  percentages, 
however,  would  yield  results  differing  but  slightly  from  those  pre- 
sented by  Mr.  Fackler,  as  the  modification  of  his  values  would  be 
necessary  only  at  the  younger  ages  at  entry,  say  under  60,  where 
the  select  and  ultimate  factors  produce  relatively  small  variations 
from  the  annuity  values  as  computed  from  the  original  McClintock 
Tables. 

During  the  first  five  years,  the  ratio  per  cent,  of  actual  to  ex- 
pected deaths  for  ages  at  entry  under  70  is  85  per  cent,  on  the 
McClintock  Table  and  101  per  cent,  on  the  British  Officers'  Table. 
For  ages  at  entry  70  and  over,  the  corresponding  figures  are  48  per 
cent,  and  53  per  cent,  respectively.  The  experience  follows  the 
British  Offices'  Table  slightly  more  closely  than  it  does  the  Mc- 
Clintock, but  it  is  evident  that  the  British  Offices'  Table  would  not 
provide  a  suitable  basis  for  premium  calculations  or  for  scientific 
reserves. 

Table  II  shows  the  ultimate  experience  following  the  first  five 
years  subdivided  according  to  attained  age  groups. 


TABLE  II. 

Pkovident  Female  Annuitants  1865-1915. 

Ultimate  Experience  after  five  Years. 


AttalDed  Ages. 

Actual 
Deaths. 

McCUntock  Table. 

British  Offices  Table. 

Attained  Ages. 

Expected 
Deaths. 

Ratio  % 
Actual  to 
Expected. 

Expected 
Deaths. 

Ratio  % 
Actual  to 
Expected. 

Below  70 

70-79 

80  and  over 

26 
100 
120 

29.61 

79.78 

118.22 

88% 
125 
102 

32.46 

86.60 
132.13 

80% 
115 
91 

Below  70 

70-79 

80  and  over 

Total 

246 

227.61 

108 

251.19 

98 

Total 

Grand  Total 
All    ages  and 
durations 

319 

346.42 

92% 

355.76 

90% 

Grand  Total 

All  ages  and 

durations 
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It  will  be  noted  that  the  actual  deaths  under  the  ultimate  experi- 
ence have  been  in  excess  of  the  "expected"  by  the  McClintock 
and  slightly  less  than  the  "  expected "  by  the  British  Offices' 
Tables — the  two  percentages  being  108  per  cent,  and  98  per  cent, 
respectively.  It  is  somewhat  unlooked  for  that  on  attained  ages 
under  70,  the  actual  deaths  should  be  considerably  below  the  "  ex- 
pected" by  the  McClintock  Table.  At  attained  ages  70-79  the 
actual  deaths  are  considerably  in  excess  of  the  "  expected  "  because 
of  the"  inclusion  in  the  McClintock  Table  at  these  ages,  of  a  con- 
siderable number  of  recent  entrants.  At  ages  80  and  over  the 
actual  experience  closely  follows  the  table. 

The  ratio  per  cent,  of  actual  to  expected  deaths  for  the  whole 
experience  is  93  per  cent,  by  the  McClintock  and  90  per  cent,  by 
the  British  Offices'  Tables. 

The  Provident  experience  therefore  tends  to  confirm  Mr.  Fackler's 
judgment  that  the  McClintock  Table,  at  least  for  female  lives,  is  a 
safe  ultimate  table  for  American  companies,  but  that  it  should  be 
modified  on  the  select  and  ultimate  principle  for  the  purpose  of  pre- 
mium calculations  and  for  reserve  purposes  during  the  select  period. 

MR.  D.  p.  FACKLER: 

(author's  review  of  discussion) 

The  proposition  that  annuities  should  be  popularized  is  not 
purely  academic,  as  some  here  seem  to  consider,  for  experience 
shows  that  if  a  company  will  really  endeavor  to  push  the  business 
much  can  be  done,  with  desirable  results.  Two  consulting  actu- 
aries thus  far  this  year  have  placed  over  $100,000  in  the  purchase 
of  annuities  for  clients :  evidently  there  is  a  demand. 

Prior  to  the  year  1900,  the  National  Life  Insurance  Co.  did  prac- 
tically no  annuity  business,  but  then  began  to  push  it,  and  after 
fifteen  years  its  reserves  for  auunities  increased  to  one-eighth  of  the 
insurance  reserves,  which  is  a  far  greater  proportion  than  in  any 
other  compan}^,  not  even  excepting  the  companies  which  have  done  so 
much  annuity  business  abroad.  The  business  of  the  National  Life 
has  been  done  wholly  within  the  United  States,  which  demonstrates 
the  fact  that  annuities  can  be  popularized  here.  The  history  of  that 
company  shows  that  Mr.  DeBoer,  its  late  president,  was  one  of  the 
ablest  managers  we  have  ever  had  in  this  country,  and  he  was  too 
astute  to  push  a  losing  business.  The  actuary  of  the  National  Life 
has  kindly  given  me  the  annuity  experience  of  his  company  for  the 
seven  years  1908  to  1914,  inclusive,  and  it  appears  therefrom  that 
appreciable  profit  has  resulted,  particularly  during  the  last  five 
years. 

Some  weeks  ago  I  began  examining  the  annuity  experience  of 
several  companies  for  the  years  1910  to  1914  inclu=^ive,  as  shown  by 
the  gain  and  loss  exhibits  in  the  New  York  State  reports.  Un- 
fortunately I  was  unable  to  complete  these  investigations,  because 
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urgent  duties  called  me  out  of  town,  and  kept  me  away  until 
yesterday  evening. 

I  investigated  only  the  companies  which  appeared  to  have  earned 
over  five  per  cent,  on  their  invested  assets  during  the  five  years, 
and  as  the  annuity  reserves  were  based  on  3  per  cent,  or  3^  per 
cent.,  I  assumed  that  the  companies  had  earned  fully  1^  per  cent, 
profit  on  those  reserves. 

The  "Aetna  Life"  appears  to  have  gained  through  mortality 
$26,393,  and  through  interest  $33,292,  making  a  total  gain  of  $59,- 
685;  which  on  gross  annuity  payments  of  $180,104  (according  to 
the  Gain  and  Loss  Exhibit)  seems  to  indicate  a  considerable  profit. 

The  "  Phoenix  Mutual "  appears  to  show  a  loss  of  $5,879,  through 
low  mortality,  and  a  gross  interest  profit  of  $28,861,  making  the  net 
jKofit  $22,982;  which  on  annuity  payments  of  $128,931  was  appar- 
ently a  fair  profit. 

The  Travelers  Insurance  Company  appears  to  show  a  loss,  but  I 
did  not  complete  the  examination  of  its  reports,  and  the  fact  that 
the  company  reduced  its  charges  for  annuities  a  year  ago  seems  to 
show  that  the  business  was  really  profitable  and  desirable  no  matter 
what  the  published  figures  show. 

I  am  glad  to  learn  from  Mr.  Linton  that  the  experience  of  the 
Provident  Life  &  Trust  Company  regarding  annuities  on  the  lives 
of  women  appears  to  justify  my  belief  that  it  would  be  entirely  safe 
to  use  select  and  ultimate  McClintock  tables  in  computing  annuity 
premiums  in  this  country. 

It  must  be  remembered  that  as  long  as  insurance  on  the  lives  of 
women  was  not  sought  by  our  companies  women's  mortality  experi- 
ence was  unfavorable,  but  when  the  business  was  liberalized  and 
pushed  by  the  far-sighted  managers  of  one  or  two  companies  good 
results  were  obtained,  and  other  companies  then  followed  their 
example.  In  all  probability  the  same  result  will  be  found  in  con- 
nection with  annuities  as  soon  as  the  business  is  liberalized  and 
solicited,  as  that  will  cause  many  persons  of  medium  health  and 
longevity  to  buy  annuities,  and  thus  reduce  the  selection  against  the 
■companies. 

Annuity  reserves  diminish  as  the  age  of  the  annuitant  increases, 
so  it  is  safe  to  base  annuity  calculations  on  a  higher  rate  of  interest 
than  we  assume  for  insurance  calculations,  in  which  the  reserves 
increase,  and  extend  over  a  much  longer  period  than  is  usual  in  the 
case  of  annuities ;  thus,  the  average  continuation  of  annuities  may 
I)e  only  about  15  years,  while  that  of  insurance  policies  (kept  up  to 
maturity)  may  be  over  30  3^ears.  In  deciding  what  rate  of  interest 
to  employ  in  connection  with  annuity  calculations,  we  have  to  look 
only  a  relatively  short  distance  into  the  future;  this  consideration, 
together  with  the  fact  that  a  future  drop  in  the  interest  rate  on  the 
constantly  reducing  annuity  reserves  would  have  an  insignificant 
effect  in  comparison  with  a  similar  experience  on  the  increasing  in- 
surance reserves  makes  it  entirely  reasonable  to  assume  an  annuity 
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interest  basis  fully  one  haK  of  one  per  cent,  higher  than  in  con- 
nection with  insurances. 

Annuity  policies  have  no  cash  surrender  or  loan  values,  so  it  is 
not  necessary  to  invest  their  reserves  largely  in  easily  convertible 
securities,  and  they  may  properly  be  invested  in  less  saleable  securi- 
ties, which,  while  perfectly  safe,  will  yield  a  higher  rate  of  interest. 
Therefore,  a  company  which  determines  to  push  an  annuity  business 
might  properly  make  a  special  department  in  connection  therewith, 
and  hold  special  securities  therefor. 

One  of  the  very  largest  and  oldest  companies  in  this  country  in 
publishing  its  annual  report  early  this  year,  stated  that  the  average 
rate  of  interest  yielded  by  the  new  investments  it  made  during  1915 
was  5.13  per  cent,  (excluding  policy  loans  and  property  taken  in 
foreclosure)  ;  the  average  interest  on  new  farm  loans  was  5.63  per 
cent.,  and  on  other  real  estate  loans  5.29  per  cent.  This  company 
and  some  others,  however,  are  issuing  annuities  on  a  3  per  cent, 
basis  without  any  promise  of  participation  in  such  profits  as  may 
be  realized  from  the  business. 

If  the  select  and  ultimate  McClintock  tables  are  a  safe  mortality 
basis  for  annuities,  as  it  would  seem  fair  to  assume  from  the  dis- 
cussion of  the  subject,  the  interest  basis  in  connection  with  such 
tables  should  be  made  4  per  cent.,  with  a  provision  for  participa- 
tion. It  is  very  unscientific  to  attempt  to  offset  possible  incorrect- 
ness in  mortality  tables  by  unreasonably  low  interest  assumptions. 

Life  insurance  companies  are  the  only  corporations  which  can 
issue  annuities,  and  through  their  failure  to  popularize  the  business 
I  believe  that  thousands  of  persons  every  year  lose  their  life  savings 
by  unsafe  investments,  through  which  they  have  endeavored  to  in- 
crease their  incomes,  when  they  should  have  bought  annuities. 
Even  if  the  granting  of  participation  does  not  largely  increase  the 
yield  from  annuities,  I  believe  that  the  promise  of  a  share  in  the 
profits  will  popularize  them  and  attract  business.  The  more  busi- 
ness is  attracted  at  comparatively  young  ages  the  less  will  be  the 
selection  against  the  companies,  and  the  greater  the  profit  that  will 
result  from  the  business. 

Agents  complain  that  they  are  met  by  the  statement  that  "no 
more  insurance  is  needed."  If  they  can  rejoin  "Would  not  you  or 
some  member  of  your  family  like  to  have  an  investment  offered  by 
my  company  which  will  yield  a  better  return  than  any  other  in- 
vestment you  can  make  ?  " — an  agent  representing  a  reputable  com- 
pany may  thus  secure  attention,  and  place  an  annuity  and  possibly 
even  some  ins^^rance,  after  once  obtaining  a  hearing. 

I  believe  that  the  experience  of  the  National  Life  Insurance  Co. 
shows  that  the  two  branches,  insurance  and  annuities,  may  be 
worked  in  such  a  way  as  to  help  each  other,  and  that  by  giving 
proper  attention  to  annuity  business  the  companies  will  not  only 
benefit  the  public  but  aid  their  insurance  business  also. 
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EEQUIKEMENTS  AS  TO  HEALTH  UNDEK  APPLICATIONS  FOE  REINSTATE- 
MENT  OF   POLICIES.      MORTALITY    UNDER   REINSTATED 
POLICIES — ARTHUR  HUNTER. 

VOL.  XVI,  PAGE  284. 

WRITTEN    DISCUSSION. 

MR.    P.    C.    H.    PAPPS: 

Mr.  Hunter  has  furnished  the  Society  with  a  very  useful  sum- 
mary of  the  practice  of  the  larger  companies  as  to  the  reinstate- 
ment of  lapsed  policies.  He  has  also  invited  a  discussion  of  the 
subject  and  a  presentation  of  the  mortality  experience  of  other  com- 
panies under  reinstated  policies.  I  am  sorry  that  it  has  not  been 
possible  to  find  the  time  to  make  any  investigation  of  the  mortality 
experience  of  the  company  with  which  I  am  connected,  under  rein- 
stated policies. 

On  reading  Mr.  Hunter's  paper  the  thought  came  to  me  that  it 
would  be  of  considerable  interest  to  know  whether  the  experience 
of  the  company  using  what  seems  to  me  to  be  a  somewhat  elaborate 
form  of  personal  health  certificate,  as  printed  on  pages  285  and  286, 
was  any  more  favorable  than  it  would  have  been  under  a  much 
simpler  form  of  certificate.  The  great  advantage  of  the  personal 
health  certificate  is  its  simplicity  and  the  avoidance  of  the  neces- 
sity of  bringing  the  policyholder  to  the  doctor,  or  vice  versa.  I  am 
inclined  to  think  that  many  policyholders  who  were  lukewarm  about 
reinstating  their  policies  would  hesitate  about  answering,  warrant- 
ing and  declaring,  on  their  own  behalf,  let  alone  others,  the  ques- 
tions and  statements  contained  in  this  form. 

When  it  is  necessary  to  bring  the  policyholder  and  doctor  to- 
gether, it  seems  to  me  that  the  company  may  as  well  secure  the  ad- 
vantage of  a  rather  thorough  medical  examination.  I  presume  that 
some  medical  fee  is  payable,  no  matter  how  simple  the  form  of 
medical  health  certificate  may  be,  so  that  the  information  secured 
may  as  well  be  as  complete  as  possible.  If  the  policyholder  is  re- 
quired to  pay  a  medical  fee  for  reinstatement,  the  difference  between 
the  cost  of  a  superficial  and  rather  complete  examination  would  not 
appear  to  make  very  much  difference  in  the  number  of  applications 
for  reinstatement  which  a  companv  would  receive. 

So  far  as  the  pavment  of  the  medical  fee  is  concerned,  it  may  be 
claimed  that  it  is  cheaper  to  reinstate  an  old  policy  than  to  nav  the 
cost  of  securing  a  new  one.  At  the  same  time,  a  policvholder  who 
lapses  his  policy  is  putting  the  company  to  an  unnecessary  expense 
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and  it  seems  only  fair  to  the  other  policyholders  that  he  should  at 
least  pay  the  cost  of  the  medical  examination  required  for  the  rein- 
statement of  his  policy.  It  seems  to  me  that  it  is  very  desirable 
that  the  practice  of  the  companies  in  this  respect  should  be  uniform. 
It  is  the  universal  practice  for  the  companies  to  pay  the  cost  of  the 
medical  examinations  required  when  an  application  for  new  insur- 
ance is  made.  A  uniform^  rule  requiring  the  payment  of  any  subse- 
quent fee  by  the  policyholder  would  avoid  any  question  arising 
where  a  man  was  insured  in  more  than  one  company.  Such  a  rule 
would  seem  to  commend  itself  as  being  fair  to  those  who  continued 
as  well  as  to  those  who  allowed  their  policies  to  lapse. 

It  is  a  very  convenient  rule  to  reinstate  all  policies  with  a  term 
of  five  years  or  more  of  extended  insurance,  no  matter  what  may  be 
the  state  of  health  of  the  insured.  I  have  thought  that  the  age  of 
the  insured  may  be  considered  and  that  it  may  have  some  bearing 
on  the  question.  For  example,  with  a  young  man  aged  thirty,  any 
illness  which  may  have  developed  since  he  was  insured  and  from 
which  he  is  suffering  is  apt  to  be  one  which  will  terminate  in  his 
recovery  or  death  within  a  short  time,  perhaps  not  over  three  years, 
even  in  the  case  of  tuberculosis.  On  the  other  hand,  a  man  of  forty- 
five  might,  if  examined,  show  that  he  had  a  rather  high  blood  pres- 
sure or  a  trace  of  albumin ;  in  fact,  might  show  some  of  the  earlier 
symptoms  of  degenerative  disease  which  may  result  fatally  between 
fifty  and  fifty-five.  In  such  a  case  there  would  seem  to  be  a  fair 
chance  that  he  would  outlive  the  term  of  his  extended  insurance,  so 
that  it  would  be  to  the  advantage  of  the  company  to  allow  the  ex- 
tension to  expire  and  decline  to  reinstate  the  policy.  It  may  happen, 
of  course,  that  the  young  man  of  thirty  has  some  heart  lesion  which 
would  make  it  advisable  for  the  company  to  decline  to  reinstate  his 
policy,  even  if  the  policy  has  an  extension  of  five  years.  On  the 
whole,  I  am  inclined  to  think  that  at  the  younger  and  older  ages 
the  medical  examination  may  be  waived  where  the  term  of  exten- 
sion is  for  a  somewhat  shorter  period  than  would  justify  the  waiver 
at  the  middle  ages.  I  presume  that  when  the  medical  fee  is  paid  by 
the  company  a  medical  examination  is  not  required  in  any  case 
where  the  term  of  extension  is  long  enough  to  justify  waiving  the 
examination. 

It  is  gratifying  to  notice  that  the  experience  of  the  ISTew  York 
Life  has  been  generally  favorable  under  reinstated  policies.  Assum- 
ing that  amongst  those  policies  having  five  or  more  years  of  exten- 
sion there  were  some  who  were  uninsurable,  it  follows  that  the  ex- 
perience on  those  policies  where  the  insured  were  found  to  be  in 
good  health  by  the  medical  examination  was  even  better  than  the 
tables  on  page  295  show. 

MR.  C.  R.  FITZGERALD  : 

The  personal  "health  certificate  required  within  thirty  days  after 
the  days  of  grace  by  the  company  with  which  I  am  connected  is 
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much  simpler  than  the  sample  submitted  by  Mr.  Hunter,  being 
merely  a  statement  by  the  insured  that  he  is  in  good  health  and  has 
not  made  application  for  insurance  within  the  past  three  months, 
which  has  not  been  accepted. 

The  health  certificate  required  thereafter  contains  a  short  form 
of  medical  examination  including  blood  pressure  test,  and  the  medi- 
cal examiner  is  paid  a  fee  of  two  dollars  therefor.  Ordinarily  this 
form  suffices  no  matter  what  interval  has  passed  since  lapse.  Need- 
less to  say  if  important  information  is  disclosed  under  the  medical 
health  certificate  or  otherwise,  the  company  may  require  a  com- 
plete examination.  Ours  is  one  of  the  companies  which  pays  the 
doctor's  fee  for  the  short  examination  and  has  done  so  for  the  past 
two  years. 

It  might  be  expected  that  our  company's  recent  action  would 
have  resulted  in  an  increased  rate  of  reinstatement.  An  examina- 
tion of  the  percentages  of  reinstated  lapsed  policies  for  the  years 
April  1,  1912,  to  March  31,  1913,  etc.,  to  April  1,  1915,  to  March 
31,  1916,  shows  such  rates  to  be  practically  uniform  in  each  of  the 
four  years.  So  many  considerations  influence  the  rates  of  lapse 
and  reinstatement  at  different  times  that  I  hesitate  to  draw  any 
definite  conclusion  from  our  limited  experience  of  two  years  in 
paying  this  medical  fee  of  two  dollars.  It  is  quite  possible  that  the 
experience  over  a  more  extended  term  will  demonstrate  that  the 
comparatively  trifling  cost  of  this  examination  increases  materially 
the  rate  of  reinstatement  and  that  the  business  thus  saved  is  at  a 
small  expense  in  comparison  with  the  initial  expense  under  new 
business. 

From  a  consideration  of  the  mortality  under  reinstated  policies, 
we  might  naturally  desire  to  investigate  the  mortality  under  the 
rejections  but  unfortunately  we  have  no  ready  means  available  for 
so  doing.  Mr.  Nichols  (T.  A.  S.  A.,  Ill,  224)  has  given  some 
interesting  statistics  concerning  the  Prudential's  industrial  business, 
which  were  prepared  by  Dr.  Hamill.  The  object  in  view  was  to 
investigate  the  mortality  under  rejected  risks  by  separating  a  group 
of  such  risks  where  there  was  a  record  of  previous  insurance  and  to 
keep  the  same  under  observation  to  death,  from  the  company's  record 
of  the  insurance  in  force. 

A  record  of  13,042  rejected  cases  was  given  and  1,638  deaths 
taking  place  in  the  succeeding  period  of  somewhat  over  five  years. 
Mr.  Nichols  gave  a  distribution  of  the  ages  at  death  on  the  suppo- 
sition that  the  same  followed  somewhat  closely  that  existing  in  the 
company  with  which  he  was  then  associated.  From  these  ages,  I 
obtained  an  average  age  at  death  of  43.06  and  from  the  interval 
between  rejection  and  death,  I  obtained  an  average  duration  under 
these  1,632  deaths  of  1.63  years  which  gives  an  average  age  at 
rejection  of  about  41.5.  Taking  now  the  rejected  cases  referred  to 
and  using  the  average  age  of  41.5  and  the  Standard  Industrial 
Mortality  Table,  I  obtained  a  percentage  of  actual  to  expected 
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deaths  of  about  350  per  cent,  among  the  industrial  policyholders 
who  were  rejected.  Mr.  Nichols  obtained  a  result  that  the  mortality 
under  such  policies  was  at  least  three  times  that  under  the  cases 
insured  by  the  Company. 

Now  if  we  assume  that  the  mortality  under  rejected  cases  under 
ordinary  policies  is  350  per  cent,  of  that  under  lives  regularly  in- 
sured, we  may  obtain  some  idea  of  the  rate  of  mortality  under  all 
policies  which  lapse. 

Mr.  Johnston  (T.  A.  8.  A.,  IX,  9)  found  that  of  37,983  applica- 
tions for  reinstatement  under  their  industrial  business,  609  were 
rejected,  i.  e.,  somewhat  less  than  2  per  cent.  In  the  cases  in  ques- 
tion only  a  personal  health  certificate  was  required.  He  remarks 
that  if  a  full  medical  examination  had  been  insisted  upon  the  num- 
ber of  rejections  would  have  been  higher.  Among  the  new  applica- 
tions for  insurance,  the  percentage  of  rejections  runs  from  about 
10  per  cent,  to  12  per  cent,  but,  in  view  of  the  fact  that  the  holders 
of  lapsed  policies  have  all  at  one  time  been  found  to  be  good  risks, 
we  would  naturally  look  for  a  much  smaller  percentage  of  rejec- 
tions among  applications  for  reinstatement. 

The  average  age  at  issue  under  ordinary  business  issued  in  our 
Company  is  about  33  years.  The  average  duration  since  first  issue 
of  our  policies  reinstated  in  1915  is  about  five  and  one-half  years. 
Using  the  Compound  Progressive  Table  and  assuming  that  the  mor- 
tality under  rejected  risks  is  about  350  per  cent,  and  for  reinstated 
risks  is  73  per  cent,  of  the  same,  we  have : 


Percentage  Declined 

q  X  for  whole  group. 

2^ 

.00525 

9^ 

.00655 

10^ 

q[33]+5i  = -006685 

.00673 

Hence  we  see  that  if  the  percentage  of  rejections  is  less  than 
10  per  cent.,  the  mortality  in  the  group  of  reinstated  and  declined 
policies  is  less  than  the  mortality  among  policies  remaining  in  force 
of  the  same  age  and  year  of  issue,  and  if  the  mortality  in  such 
group  is  representative  of  the  mortality  in  the  whole  group  of  lapsed 
policies  we  have  some  ground  for  the  belief  that  the  mortality  under 
lapsed  policies  is  lighter  than  under  the  policies  of  similar  age  and 
duration  which  remain  in  force.  In  other  words,  the  good  lives 
give  up  their  insurance.  It  is  obvious  that  this  is  the  situation  in 
companies  which  have  lost  the  confidence  of  the  insuring  public 
through  errors  of  policy  or  management  and  it  is  probable  that  the 
same  situation  exists  in  a  prosperous  company  though  undoubtedly 
to  a  less  extent. 

Mr.  Hunter's  paper  has  brought  to  our  attention  the  low  mor- 
tality there  is  upon  policies  which  have  been  reinstated  and  we  have 
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thereby  a  comfortable  sense  of  the  adequacy  of  the  methods  adopted 
as  the  basis  of  their  restoration. 

ORAL   DISCUSSION, 

Mr.  a.  a.  Welch  :  I  never  have  looked  into  the  mortality  among 
our  revived  risks,  but  following  some  of  the  suggestions  of  Mr. 
Hunter's  paper  which  appeared  in  a  previous  number,  our  company 
has  attempted  to  handle  all  lapses  that  could  not  be  easily  handled 
at  the  agency,  from  the  home  office,  for  the  reason  just  stated :  that 
if  a  man  lapsed  he  usually  lapsed  from  forgetfulness  and  because 
he  was  in  a  pretty  healthy  state  of  body,  if  not  of  mind.  We  have 
undertaken  this  work  at  the  home  office,  after  the  men  in  the  field 
who  were  directly  interested  in  keeping  the  premiums  on  their  books 
failed  to  revive  the  policies.  We  have  revived  over  two  millions  of 
insurance  by  simply  writing  from  the  home  office  and  making  the 
insured  feel  that  he  had  come  into  touch  with  the  home  office  and 
was  of  enough  importance  to  have  the  home  office  address  him.  We 
have  revived  most  of  this  on  personal  health  certificates,  and  in 
this  way,  as  we  have  followed  them  up,  we  have  found  the  results 
very  satisfactory.  I  take  it  that  those  revived  within  three  or  four 
or  five  months  of  lapse  by  such  a  method  are  pretty  good  risks  to  put 
on  the  books  and  if  a  company  can  get  them  back  without  the  ex- 
pense attendant  on  new  business  it  is  warranted  in  expending  a  little 
time  and  trouble  at  the  home  office.  Within  three  months  we  allow 
the  insured  to  revive  policies  without  medical  examination  if  we 
have  a  certificate  from  them  that  they  have  not  been  ill,  and  similar 
evidence  from  our  agent ;  or,  in  the  country  we  take  the  additional 
evidence  from  bank  officials  or  any  responsible  person  known  to  our 
agent. 

MR.  ARTHUR  HUNTER : 
(author's  review  OF  DISCUSSION.) 

I  am  very  much  indebted  to  Mr.  Papps  and  Mr.  Fitzgerald  for 
their  courtesy  in  preparing  comments  on  my  paper.  Both  of  them 
advocate  a  simple  form  of  personal  health  certificate.  It  may  be 
that  the  one  presented  by  me  is  more  complicated  than  necessary 
owing  to  the  efforts  of  lawyers  to  save  the  company  from  law  suits 
and  to  make  it  applicable  to  conditions  throughout  the  United 
States  and  Canada. 

The  question  of  the  company  paying  the  medical  fee  for  the  re- 
examination of  the  delinquent  has  evidently  two  sides.  Mr.  Papps 
feels  that  "  a  policyholder  who  lapses  his  policy  is  putting  the  com- 
pany to  an  unnecessary  expense  and  it  seems  .onlv  fair  to  the  other 
policyholders  that  he  should  at  least  pay  the  cost  of  the  medical 
examination."  If  it  werp  true  as  suggested  by  Mr.  Fitzgerald  that 
"the   comparatively  trifling  cost   of   this    examination   increases 
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materially  the  rate  of  reinstatement,"  it  would  be  to  the  interest  of 
the  policyholders  as  a  body  to  pay  the  medical  fee  for  reinstatement 
but  this  does  not  meet  the  point  of  equity  raised  by  Mr.  Papps. 
Another  point  has  to  be  considered :  namely,  would  there  be  a  greater 
tendency  to  let  policies  lapse,  especially  when  running  on  term 
extension,  if  a  medical  examination  could  be  obtained  at  the  expense 
of  the  company  ?  Mr.  Fitzgerald's  statement  with  regard  to  the  rate 
of  reinstatement  at  the  present  time  and  also  prior  to  the  date  when 
the  medical  fee  for  reinstatement  was  paid  by  the  company  is  very 
interesting  but  is  not  conclusive  as  the  percentages  of  reinstatement 
may  be  affected  by  change  in  the  business  conditions.  This  is  ex- 
emplified by  the  violent  changes  in  these  conditions  during  the  last 
two  years.  I  sincerely  trust  that  some  actuary  will  try  to  obtain 
figures  covering  like  conditions  over  a  reasonable  period,  which  would 
show  definitely  whether  or  not  it  pays  a  company  to  meet  the 
expense  of  the  examination  for  reinstatement. 

Several  companies,  including  one  large  one,  still  call  for  medical 
evidence  of  insurability  at  any  time  after  the  policy  has  lapsed. 
The  experience  of  the  Phoenix  Mutual,  as  given  by  Mr.  Welch, 
must  cause  these  companies  to  seriously  consider  a  change  in  their 
practice  unless  they  can  prove  that  their  custom  is  justified  by  the 
results. 


140  MILITAEY  SERVICE  AND  THE  POLICY  CONTEACT. 


MILITARY  SERVICE  AND  ITS  BEARING  ON  THE  POLICY  CONTRACT.     THE 
RECENT  EUROPEAN  WAR  EXPERIENCE  OF  THE  MUTUAL  LIFE  IN- 
SURANCE   COMPANY    OF    NEW    YORK — JOHN    S.    THOMPSON. 

VOL.  XVI,  PAGE  297. 

WRITTEN  DISCUSSION. 

MR.  A.  B.  wood: 

[The  Society  voied  that  Mr.  Wood's  discussion  be  printed  as  a 
"Paper"  so  that  the  subject  could  be  continued  for  further  con- 
sideration at  the  next  meeting.     See  page  49.] 

MR.  H.  N.  SHEPPAED : 

On  studying  the  various  conditions  made  by  American  life  insur- 
ance companies  with  regard  to  military  service  it  seems  to  the  writer 
that  most  have  disregarded  some  fundamental  principles  of  equity 
and  actuarial  science  by  ignoring  the  following  considerations: 

1.  The  extra  charged  should  be  based  on  the  amount  at  risk  under 
the  contract. 

2.  Where  a  company  confines  its  business  to  one  country,  a  dis- 
tinction should  be  made  between  citizens  of  that  country  fighting 
on  its  behalf  and  all  other  cases. 

3.  "\\niere  a  company  does  not  confine  its  business  to  one  country 
it  must  take  a  neutral  position. 

In  many  states  a  policy  is  incontestable  after  a  fixed  period  except 
for  violations  of  the  conditions  relating  to  military  service  in  time  of 
war.  The  justice  of  an  extra  charge  to  meet  this  contingency  is  thus 
recognized.     See  Mr.  Ehodes'  paper  [T.  A.  S.  A.,  X,  148.] 

It  is  a  question  whether  the  liberalizing  tendency  referred  to  in 
Mr.  Thompson's  paper  on  page  300  is  a  step  in  the  right  direction. 
Is  it  equitable  between  the  various  policyholders  of  the  company? 
The  test  of  equity  lies  in  all  the  policyholders  of  the  company  or 
their  beneficiaries  being  able  to  take  advantage  of  a  more  liberal 
provision.  This  is  the  defence  for  not  charging  interest  during  the 
days  of  grace,  paying  claims  immediately  on  receipt  and  approval 
of  proofs  of  death,  treating  the  policyholders  more  liberally  in  the 
matter  of  loan  and  surrender  values,  options  of  settlement,  etc. 

Military  service,  however,  does  not  affect  all  policyholders  equally, 
and  the  only  excuse  I  can  see  for  liberalizing  the  conditions  of  mili- 
Itary  service  is  that  the  younger  men  who  either  volunteer  or  are  com- 
pelled by  law  to  take  up  arms,  help  to  protect  the  older  members  of 
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the  company.  This  argument  seems  to  the  writer  an  eminently  fair 
one  when  applied  to  a  company  which  confines  its  business  to  one 
country,  but  not  when  applied  to  an  international  company  if  the 
ratio  of  those  subject  to  military  service  to  the  number  of  policy- 
holders differs  widely  in  the  different  countries  in  which  the  com- 
pany does  business.  It  seems  to  the  writer,  therefore,  that  a  company 
doing  business  in  more  than  one  country  should  make  a  fair  charge 
based  strictly  from  year  to  year  on  the  amount  at  risk  and  dependent 
as  far  as  practicable  on  the  latest  statistics  of  war  mortality  avail- 
able at  the  time. 

The  inadvisability  of  fixing  in  the  contract  the  amount  of  extra 
premium  chargeable  is  shown  by  a  comparison  of  the  figures  for  the 
death  rates  of  British  officers  in  the  Boer  War  and  in  the  European 
War  now  raging.  The  annual  death-rate  for  officers  in  the  Boer 
War,  as  given  by  Mr.  Schooling  in  the  Proceedings  of  the  Fourth 
International  Congress  of  Actuaries,  Vol.  I,  page  65,  varied  from  7.8 
per  cent,  in  the  first  year  of  the  war  to  4.13  per  cent,  in  the  second, 
and  4.24  per  cent,  in  the  third.  The  death  rate  for  officers  who  were 
serving  in  British  regiments  of  the  regular  army  at  the  outbreak  of 
the  present  war  is  given  by  Mr.  D.  H.  Gordon-Smith  in  a  paper  read 
before  the  Insurance  Institute  of  Yorkshire  as  11.9  per  cent.,  or 
more  than  double  the  average  of  the  previous  figures. 

Mr.  Schooling  lays  stress  on  the  difference  between  the  risk  of 
death  to  officers  and  men.  This  condition  can  best  be  met  by  making 
the  war  permits  run  from  year  to  year  and  issuing  them  on  a  signed 
statement  of  the  insured's  rank. 

The  last  sentence  in  the  portion  of  Mr.  Thompson's  paper  dealing 
with  military  service  in  Great  Britain  is  suggestive.  If  each  govern- 
ment paid  out  of  general  taxation  the  extra  premium  for  military 
service  in  the  case  of  those  who  were  legally  obliged  to  serve,  while 
all  others  paid  their  own  extra  premiums,  equity  between  policy- 
holders, even  in  an  international  company,  would  be  maintained. 
The  extra  premiums  paid  by  government  might  reasonably  be  limited 
on  each  life  after  the  commencement  of  hostilities  and  business  in- 
surance might  be  excluded. 

This  is  an  ideal  condition  that  probably  none  of  us  will  live  to  see. 

MR.  WILLIAM  MACFAELANE: 

I  think  we  will  all  agree  that  Mr.  Thompson's  paper  serves  its 
purpose  in  that  it  has  put  before  us  in  a  lucid  fashion  a  subject  on 
which  many  of  us  are  daily  thinking,  and  in  which  the  public  takes 
no  little  interest.  There  is  much  to  commend  in  it  and  little  to 
which  exception  can  be  taken. 

The  subject  of  the  paper  "  Military  Service  and  its  Bearing  on  Life 
Insurance  Contracts"  is  not  a  very  broad  one  however.  I  should 
have  liked  it  to  have  been,  say,  "  Life  Insurance  and  War,"  a  subject 
which  would  not  have  limited  him  in  his  writing,  but  would  have 
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given  him  a  greater  latitude  and  permitted  the  discussion  of  ques- 
tions of  a  wider,  perhaps  more  interesting,  and  certainly  of  a  more 
momentous  nature, 

Mr.  Thompson  aptly  describes  the  past  and  present  practice  of 
companies,  both  here  and  in  Europe,  and  exemplilies  the  universal 
tendency  towards  liberalization  of  the  insurance  contract,  as  regards 
policy  conditions  and  military  service,  but  does  not,  however,  venture 
any  suggestions  as  to  the  wisdom  of  this  tendency.  The  feature  of 
present  day  liberality  has  been  much  discussed  and  is  likely  to  be 
more  so  in  the  near  future.  Considering  only  civilian  risks,  no 
sweeping  generalization  can  be  made.  One  must  approach  the  ques- 
tion, having  due  regard  to  each  company's  scope  and  horizon.  We 
have  the  following  types  of  companies : 

(1)  Domestic  company  doing  business  only  in  the  United  States 
or  in  the  United  States  and  Canada. 

(2)  Company  domiciled  in  the  United  States,  but  doing  business 
here  and  abroad. 

(3)  Foreign  companies. 

Scarcely  anyone,  I  think,  will  hold  that  companies  of  the  first 
description  made  specific  provisions  for  the  conditions  that  would 
arise  were  the  United  States  to  be  at  war  with  a  world  power,  so  that 
a  great  many  men  would  be  subject  to  the  war  hazard.  The  war 
with  Spain  was  essentially  a  naval  war  and,  although  land  forces 
were  used,  the  masses  of  insured  lives  were  not  involved.  The  prob- 
ability, therefore,  in  view  of  doctrines  of  national  policies,  that  any 
considerable  portion  of  the  lives  insured  would  be  under  a  war  risk, 
was  extremely  remote  and  almost  negligible. 

In  Canada,  as  in  the  United  States,  the  masses  were  not  subject 
to  military  call  and  the  conditions  in  the  two  countries  were,  there- 
fore, very  similar.  The  companies  were  therefore  fully  justified  in 
so  far  as  civilian  risks  were  concerned  in  covering  war  risks  without 
cost.  If  some  of  the  policyholders  should  become  involved,  either 
directly  or  indirectly,  in  war,  as  undoubtedly  they  have,  then  this  was 
only  an  incident,  and  not  a  vital  factor.  There  was  no  more  reason 
for  excluding  war  risks  than  there  would  be  to  wish  to  exclude 
liability  if  death  occurred  from  some  unusual  epidemic.  National 
conditions  have  however  changed.  Old  ideas  as  to  national  life  and 
national  functions  have  been  swept  aside,  and  consideration  has 
had  to  be  given  to  an  internationalism  which  entails  new  dangers 
and  new  duties.  War  with  its  ramifications  which  alters  so  many 
preconceived  notions,  which  destroys  the  perspective  of  so  many 
things,  is  at  the  present  time  and  likely  to  be  for  a  long  time  to  come, 
a  subject  of  daily  discussion  and  thought. 

The  precipitation  of  new  conditions,  the  dislocation  of  industries 
and  of  financial  operations  of  the  world,  the  insertion  of  new  and 
difficult  problems  has  not  left  life  insurance  companies  immune 
from  the  effects  of  the  European  War.  This  brings  to  us  new  prob- 
lems and  new  contingencies.    It  is  the  duty,  therefore,  of  every  life 
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insurance  company  to  make  a  comprehensive  analysis  of  the  situa- 
tion and  to  consider  impartially  whether  present  day  insurance 
policies,  applied  for  in  good  faith  and  on  the  lives  of  civilian  citizens 
of  non-belligerent  countries,  should  cover  war  and  world  travel  risks. 

Have  we  the  right  to  presume  in  these  unsettled  days  that  any 
country  will  not  become  involved  in  a  war  on  a  large  scale  and  that 
a  once  remote  liability  may  not  loom  up  in  the  future  as  a  potent 
factor  in  life  insurance  values  ?  "  An  ounce  of  prevention  is  worth 
a  pound  of  cure"  and  we  should  not  forget  the  fact  that  in  Great 
Britain,  a  country  where  life  insurance  companies  never  expected 
60  many  of  their  members  to  be  subject  to  a  war  hazard,  we  have  the 
spectacle  of  a  whole  nation  under  military  direction.  It  has  there 
become  necessary,  or  at  least  prudent,  for  some  life  insurance  com- 
panies to  omit  dividend  payments  to  policyholders,  or  to  postpone 
them,  which  is  always  regrettable  and  to  be  avoided  if  possible. 

The  companies  of  the  second  type — those,  namely,  who  did  busi- 
ness both  here  and  abroad — had  to  give  consideration  to  the  special 
conditions  of  each  country  in  which  business  was  written.  Their 
treatment  of  domestic  business  could  differ  in  no  way  from  that  of 
purely  domestic  companies,  but  the  question  of  the  possibility  of  war 
in  any  country  had  to  be  carefully  weighed  before  policies  free  from 
restrictions  could  be  issued  to  civilian  applicants  in  that  country. 
A  war  in  Europe  has  long  seemed  a  possibility,  and  the  companies 
charged  extras,  or  made  restrictions  for  these  countries  which  it  was 
thought  might  be  involved.  A  company  doing  an  international  busi- 
ness, drawn  from  both  hemispheres,  was  fully  entitled  to  cover  the 
war  risk  anywhere  without  extra  cost  to  the  insured,  except  where 
this  risk  was  appreciable.  The  fact  that  the  younger  men  do  not  in- 
sure in  other  countries  as  they  do  in  this  country,  as  Mr.  Thompson 
points  out,  should  not  be  forgotten  in  this  connection.  It  is  also  to 
be  remembered  that  a  government  may  make  it  impossible  for  a 
company  to  continue  to  do  business  unless  the  war  risk  is  covered  in 
the  case  of  civilians.  Life  insurance  is  built  on  the  theory  of  aver- 
ages, and  if,  therefore,  the  geographical  and  national  distribution  of 
a  company's  business  is  diverse,  the  effect  of  an  unforeseen  war  is 
small,  and  one  which  a  company  can  in  equity  carry.  Companies 
doing  business  in  Europe  have,  however,  generally  accumulated  a 
war  risk  fund  or  an  emergency  fund. 

As  regards  foreign  companies  much  that  has  been  said  above  ap- 
plies with  equal  force,  but  there  are  many  other  factors  which  have 
a  bearing  on  the  situation.  As  Mr.  Thompson  points  out,  companies 
have,  through  ideals  of  patriotism,  refused  to  charge  extra  premiums 
for  war  service  to  old  policyholders,  although  the  policy  contracts 
entitled  them  to  do  so.  This  is  probably  justifiable  where  the  policies 
are  not  of  recent  origin,  for  liberality  has  been  shown  by  the  com- 
panies in  regard  to  other  restrictive  features  of  such  policies,  such 
as  granting  of  days  of  grace,  the  extending  of  loan  values  and  non- 
forfeiture features.    If  the  policy  contract  is  a  modern  one  with  all 
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modern  features  and  calls  for  a  war  extra,  I  think  the  payment  of 
this  war  extra  should  be  exacted.  The  insertion  of  a  war  clause  pre- 
supposes a  probability  of  a  distinct  war  hazard  in  the  future  and  the 
company  prejudices  the  rights  of  the  other  policyholders  whose 
money  they  have  received  in  trust.  Some  people  seem  to  look  at  life 
insurance  companies  in  a  different  light  from  other  business,  and, 
though  they  may  see  the  justice,  or  necessity,  of  increasing  freight 
rates,  rents,  taxes  and  the  cost  of  such  things  as  sugar,  tea,  etc.,  they 
will  not  see  the  right  of  a  company  to  enforce  the  terms  of  its  con- 
tracts. It  is  questionable  whether  or  not  old  policyholders  with  free 
policies  would  rather  have  a  company  forego  the  charging  of  extra 
premiums  to  those  with  pre-war  restricted  policies. 

Mr.  Thompson  does  not  seem  to  have  considered  the  question  of 
the  effect  on  policy  contracts  of  moratoria  and  such  ordinances  as  the 
Courts  (Emergency  Powers),  Act  1914,  Gt.  Britain,  all  brought  about 
through  war  conditions.  Payment  of  premiums  at  due  dates  may 
be  dela3'ed,  but  the  company  will  have  to  accept  liability  within  the 
restricted  time,  subject  to  deduction  of  unpaid  premiums  and  with- 
out penalty  of  any  kind.  Payments  by  the  companies  can  of  course 
also  be  delayed,  but  this  is  not  regularly  done.  There  are  many  ques- 
tions of  great  importance  to  the  companies  and  to  the  policy- 
holders, the  details  of  which  have  not  been  settled  by  the  various 
moratoria.  For  example:  what  is  to  be  done  with  those  policy- 
holders who,  at  the  expiry  of  a  moratorium  ordinance,  do  not  pay 
the  back  premiums?  Perhaps  the  best  way  will  be  to  deduct  the 
unpaid  premium  from  the  surrender  value,  and  settle  the  balance  in 
accordance  with  the  policy  contract.  In  this  connection  it  is  to  be 
noted  that  yesterday  the  English  government  announced  a  scheme  by 
which  governmental  assistance  will  be  given  to  pay  life  insurance 
premiums  of  those  on  service.  The  treatment  of  reinstatements  also 
Ijrings  up  many  difficult  and  intricate  conditions,  each  of  which  will 
call  for  special  treatment.  In  countries  actually  engaged  in  the  war, 
or  subject  to  hostile  invasion,  policies  are  generally  reinstated,  in  one 
large  company,  without  a  war  clause,  if  there  be  three  or  more  years 
term  extension,  provided  application  was  made  a  short  time  after 
lapse.  Some  of  the  policies  only  call  for  "  evidence  of  good  health  " 
as  distinct  from  "  evidence  of  insurability  "  and  this  may  necessitate 
reinstatement  without  restriction  even  if  there  be  no  term  extension. 
If  the  insured  were  in  good  health,  it  is  questionable  whether  military 
or  naval  service  or  a  military  hazard  would  allow  a  company  to  refuse 
reinstatement  where  the  conditions  of  the  contract  only  call  for 
"evidence  of  good  health."  Another  interesting  point  is  the  effect 
of  war  upon  policies  issued  with  disability  benefits.  American  com- 
panies have,  however,  issued  comparatively  few  policies  in  Europe 
with  these  benefits. 

I  think  some  exception  can  be  taken  to  the  second  part  of  the  paper 
in  which  Mr.  Thompson  gives  the  war  claims  of  the  Mutual  Life  by 
countries  and  then  proceeds  to  evolve  from  his  statistics  at  hand  a 
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war  extra  of  7^  per  cent,  for  officers  and  1^  per  cent,  for  privates. 
To  venture  an  estimate  of  a  war  extra  or  war  mortality,  however 
guarded  in  terms  it  may  be  stated,  in  the  midst  of  a  war  unprece- 
dented and  unparalleled  in  every  one  of  its  respects,  requires  a  great 
deal  of  courage.  Previous  wars  or  campaigns  cannot  be  used  as  a 
guide  and  the  conditions  and  bases  of  calculations  change  and  fluctu- 
ate from  day  to  day.  Mr.  Thompson  says  that  British  companies  are 
charging  3  to  7  guineas  per  cent,  war  extra,  but  I  have  seen  it 
authoritatively  stated  that  while  these  companies  started  out  by 
charging  such  rates  for  military  risks,  in  five  months  these  extras 
were  raised  to  10  guineas  per  cent.,  then  to  15  guineas  and  ultimately 
the  quoting  of  war  extras  was  practically  abandoned  and  only  re- 
stricted policies  issued.  If  this  be  so,  we  see  how  greviously  wrong 
were  first  impressions.  Mr.  Thompson  takes  percentages  of  the  busi- 
ness in  force  according  to  age  attained  and  compares  this  with  the 
actual  war  losses  and  thus  obtains  a  war  loss  rate.  Is  it  not  possible 
by  combining  the  figures  for  the  younger  men,  who  probably  carried 
small  amounts  of  insurance,  with  those  for  the  older  men  who  carried 
larger  amounts,  that  unwittingly  the  loss  hazard  shown  is  too  small  ? 
At  any  rate,  it  is  one  thing  to  compare  actual  war  claims  on  old 
business,  with  an  assumed  exposed  to  risk ;  and  another  thing  to  in- 
sure persons  about  to  engage  in  military  service,  and  only  charge 
the  extra  premiums  which  this  comparison  seems  to  show  would 
cover.  And  again,  how  are  we  to  know  that  all  the  war  losses  that 
have  occurred  to  date  have  been  reported  ?  How  are  we  to  adjust  for 
the  higher  mortality  that  Avill  undoubtedly  come  from  those  wounded 
and  maimed  and  generally  impaired  in  health?  How  can  we  take 
care  of  the  battles  to  come?  Since  Mr.  Thompson's  paper  was 
written  we  have  seen  most  strenuous  fighting  and  I  have  no  doubt  if 
the  younger  men  were  insured,  higher  mortality  rates  would  now  be 
shown.  Nor  do  I  think  that  a  composite  loss  rate  covering  all 
countries  should  be  used.  The  mortality  hazard  varies  vnth  the 
nationality.  The  figures  show  a  rate  heavier  for  Great  Britain  than 
for  either  Germany  or  France,  but  this  is  very  probably  due  to  the 
incidence  of  the  business  in  force.  In  the  ISTew  York  Life,  different 
conditions  hold  as  regards  existing  business  in  the  various  countries 
and  the  ratios,  as  a  result,  do  not  bear  much  resemblance  individually 
to  Mr.  Thompson's  figures. 

I  hope  that  at  some  future  date  all  companies  having  any  experi- 
ence to  offer  will  present  their  statistics.  At  this  time  emphasis 
can  only  be  given  to  the  danger  of  accepting  estimates  of  war  risk 
extras  based  on  the  figures  of  one  company  under  its  own  peculiar 
conditions  as  to  business  in  force.  Tip  to  the  present  date  the  figures 
of  the  New  York  Life  show  that  the  cost  for  the  first  3^ear  and  a  half 
of  war  has  been  less  than  40  cents  per  hundred  of  insurance  in  the 
countries  involved  in  the  war.  The  American  losses,  including  the 
Lusifania  losses,  exceeded  those  for  any  belli>erent  country  during 
this  period,  except  Germany  and  France.  The  total  war  losses  of 
10 
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the  company  for  1915  have  been  less  than  5  per  cent,  of  the  com- 
pany's total  death  claims  for  the  year.  The  actual  incurred  death 
losses  for  the  total  business  have  been  the  same  percentage  of  the 
expected  for  the  last  three  financial  years. 

In  this  connection  it  is  to  be  borne  in  mind  that  there  are  indica- 
tions of  a  lowering  of  the  mortality  among  non-combatants  in  some 
of  the  countries  at  war.  I  think  this  is  probably  true,  and  if  so  it 
will  help  to  offset  the  extra  mortality  due  to  the  present  warfare. 

MR.  JOHN  S.  THOMPSON: 
(author's  REVIEV7  OF  DISCUSSION.) 

It  has  been  extremely  interesting  to  have  placed  before  us  a  par- 
allel discussion  of  the  Canadian  companies'  attitude  toward  the 
war  clause  in  the  life  policy  and  some  facts  relating  to  their  experi- 
ences in  the  European  War  to  date.  One  point  which  distinguishes 
the  Canadian  practice  from  that  of  the  American  companies  which 
have  adopted  a  limited  or  complete  war  clause  of  some  kind,  is  the 
different  treatment  of  insured  engaged  or  to  be  engaged  in  the 
militia,  a  consequence,  as  is  explained,  of  section  95  (h)  of  the 
Dominion  Insurance  Act,  enforcing  a  procedure  which  for  patriotic 
reasons  would  probably  be  complied  with  when  the  occasion  re- 
quired, at  least  where  defense  of  home  territory  was  concerned,  just 
as  is  now  being  done  in  Canada  and  Great  Britain  by  Canadian  and 
British  companies  on  behalf  of  their  respective  policyholders  who 
hold  policies  issued  before  the  outbreak  of  hostilities.  Mr.  Sheppard, 
from  a  slightly  different  angle,  has  hinted  at  the  advisability  of 
such  action,  it  doubtless  being  a  fact  that  the  business  of  Canadian 
companies  is  largely  upon  British  subjects.  With  reference  to  the 
table  showing  the  ratio  of  Canadian  claims,  including  and  exclud- 
ing war  claims,  to  the  "expected"  claims,  it  need  scarcely  be 
pointed  out  that  the  extra  claims,  amounting  to  13.3  per  cent,  of 
the  "expected,"  arise  from  the  exposure  to  war  of  a  relatively 
small  proportion  of  the  business  from  which  the  "  expected "  is 
derived.  As  for  British  companies,  in  connection  with  which  a 
similar  statement  is  made  on  page  313  of  Vol.  XVI,  it  may  be  indi- 
cated that  the  fiscal  year  in  three  important  cases  does  not  end  at 
December  31,  1914,  but  for  the  second,  third  and  sixth  companies, 
on  January  31,  1915,  May  31,  1915,  and  April  5,  1915,  respectively. 
Moreover,  the  last  mentioned  company  in  that  list  has  evidently 
used  a  flat  rate  as  an  outside  figure,  because  the  amount  mentioned 
is  given  as  an  approximation,  and  the  statement  in  that  connection 
is  not  absolutely  clear.  Excluding  this  company  and  adjusting  the 
remainder  to  a  year's  basis  instead  of  to  the  shorter  interval  as 
furnished,  we  obtain  a  total  for  war  claims  as  about  15  per  cent,  of 
the  companies'  total  claims,  which  corresponds  very  closely  with 
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the  experience  of  Canadian  companies  over  the  year  1915.  If  the 
10th  British  company  were  included  on  a  similar  basis,  the  ratio 
would  have  been  about  19  per  cent. 

Mr.  Wood,  by  furnishing  a  valuable  concrete  analysis  as  to  age 
groups  and  occupations  of  the  Canadian  enlistment,  obtained  from 
official  sources,  has  emphasized  the  admitted  weakness  of  the  process 
used  in  the  paper  under  discussion  for  finding  a  relation  between 
the  war  claims  and  the  actual  amount  exposed  to  risk.  The  ex- 
cessive proportion  entering  at  ages  under  30,  almost  72  per  cent., 
might  have  been  suspected  from  similar  facts  relating  to  other  wars. 
For  instance,  in  the  Civil  War  it  is  said  that  over  95  per  cent,  of 
the  men  engaged  on  both  sides  were  under  age  25.  The  purpose  of 
the  suggested  analysis  was  to  provide  some  basis  for  a  rate — an 
annual  rate,  concerning  which  there  seems  to  have  been  some  mis- 
understanding— to  be  used  in  applying  an  extra  war  premium  to 
old  business,  a  liberal  addition  to  be  made  to  the  rate  so  derived  if 
it  were  to  be  used  in  practice,  in  order  to  allow  for  considerable 
variations  in  the  assumptions  made.  Mr.  Wood  has  shown  how 
necessary  such  a  margin  is  and  how  faulty  one's  assumptions  may 
appear  in  the  light  of  subsequently  acquired  knowledge.  It  was 
not  inferred,  however,  that  the  rate  so  obtained  would  have  any  ap- 
plicability to  new  business.  As  Mr.  Macfarlane  admits,  there  is  a 
great  difference  between  the  extra  rate  which  should  be  charged  to 
old  policyholders,  who  will  not  engage  in  active  service  merely 
because  they  carry  insurance,  or  who  cannot  go,  and  that  for  new 
entrants  who  will  certainly  take  insurance  if  they  can  get  it  at  extra 
rates  which  are  not  prohibitive.  The  statement  at  the  middle  of 
page  313  under  the  heading  "  British  Companies  and  the  War," 
clearly  pertains  to  "policies  issued  prior  to  August,  1914,"  but  in 
criticism  of  this  point  Mr.  Macfarlane  has  related  it  to  charges 
made  in  connection  with  unrestricted  policies  about  to  be  issued. 
It  seems  to  me  that  there  is  to  some  extent  contusion  between  the 
rate  applicable  to  business  in  force  at  the  commencement  of  the  war 
and  the  extra  rate  proposed  for  application  to  new  policies  covering 
the  war  risk.  It  is  true  that  British  companies  found  it  necessary 
to  advance  the  latter  rate  freely  from  time  to  time  until  it  became 
practically  prohibitive  in  amount,  but  I  have  seen  no  authentic 
statement  concerning  the  rate  now  applied  to  old  business,  doubt- 
less largely  because  it  was  decided  ultimately  to  charge  no  extras  on 
the  great  bulk  of  existing  business. 

It  was  with  the  uncertainties  surrounding  the  determination  of 
a  rate  pertaining  to  old  business  in  mind  that  the  rate  of  5  per  cent, 
was  mentioned,  although  considerably  in  excess  of  the  highest  rate, 
3.6  per  cent,  (that  for  Great  Britain),  obtained  in  the  warring 
countries.  It  is  observed,  however,  that  the  rate  obtained  by  apply- 
ing the  known  Canadian  ratios  to  the  Mutual  Life  figures  is  still 
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very  closely  in  the  neighborhood  of  5  per  cent.,  although  it  is  not 
held  that  this  would  be  a  sufficient  extra  in  practice  at  present. 

The  question  of  the  duration  of  the  exposures  is  indeed  most  im- 
portant, but  the  war  extra,  if  chargeable  and  charged,  dates  from 
entrance  into  preliminary  training  and  is  not  merely  intended  to 
cover  the  much  greater  risk  of  service  on  the  firing  line.  If  one 
could  imagine  this  war  being  prolonged  for,  say,  ten  years,  annual 
rates  of  loss  obtained  from  the  data  relating  thereto  would  be  a 
fairly  authentic  average  of  the  extra  mortality  due  to  the  war,  as- 
suming proper  basic  data,  but  when  only  a  year  of  the  war  is  in 
view,  rates  are  likely  to  be  misleading,  Ijecause  there  may  be,  for 
special  reasons,  a  heavy  proportion  of  unreported  claims,  although 
in  the  present  case  an  effort  was  made  to  correct  this  difficulty  by 
allowing  an  average  time  of  two  months  for  the  reporting  of  for- 
eign claims.  Furthermore,  the  conditions  of  the  conduct  of  hos- 
tilities might  establish  an  experience  which  would  be  absolutely  out 
of  harmony  with  the  experience  of  a  subsequent  period  when  differ- 
ent tactics  were  employed,  and  a  comparison  of  the  two  would 
demonstrate  forcibly  the  futility  of  statistical  inquiry  in  this  con- 
nection. For  instance,  little  has  been  said  of  the  extra  mortality 
in  the  navy  due  to  the  present  war,  but  one  can  imagine  how  serious 
the  extra  cost  in  lives  would  have  been  had  the  first  twelve  months 
of  the  war  included  a  naval  engagement  involving  a  considerable 
proportion  of  the  English  and  German  sea  powers.  It  is  evidently 
agreed  that  an  expedient  principle  is  to  omit  an  explicit  statement 
of  the  extra  rate  for  active  military  and  naval  service,  or  even  a 
statement  of  a  maximum,  especially  since  extra  premium  rates 
based  on  one  war  ex'perience  may  be  of  no  value  for  another. 

The  moratorium  question  raised  by  Mr.  MacFarlane  does  indeed 
present  practical  difficulties  of  considerable  magnitude,  but  they  are 
of  such  a  nature  that  a  company  can  scarcely  make  any  advance 
provision  for  them.  It  simply  remains  to  meet  their  requirements 
as  gracefully  as  possible  and  adopt  courses  subjecting  the  business 
concerned  to  the  least  possible  disturbance. 

Since  October  1  last,  the  incidence  of  war  claims  among  the 
claims  of  The  Mutual  Life  has  been  at  a  somewhat  lower  rate  than 
during  the  first  year  of  the  war.  Additional  notifications  have 
been  received  of  the  deaths  of  70  policyholders  carrying  policies 
amounting  to  about  $175,000.  Of  these  insured,  16,  or  about  23  per 
cent.,  were  under  age  35  at  death,  whereas,  among  the  lives  reported 
lost  in  the  war  up  to  October  1,  1915,  33  per  cent,  were  under  age 
35  years  at  death.  The  numbers  are  so  small  that  it  is  difficult  to 
say  whether  this  is  significant  of  the  advancement  of  the  maximum 
age  for  enlistment  in  active  service.  As  to  the  relative  numbers  of 
officers,  non-commissioned  officers  and  privates,  and  others,  the  only 
significant  fact  is  that  less  than  10  per  cent,  were  other  than  officers, 
non-commissioned  officers  and  privates,  whereas,  in  the  first  year, 
over  20  per  cent,  belonged  to  this  last-mentioned  class.     The  same 
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fact  is  suggested  by  an  investigation  of  the  cause  of  death  which  in 
the  additional  data  reveals  the  fact  that  only  1  per  cent,  of  the  death 
claims  was  due  to  accidents  to  non-combatants,  compared  with  over 
20  per  cent,  in  the  first  year ;  the  other  causes  hold  the  same  relative 
position,  illness  and  disease  being  responsible  for  almost  half  of  the 
claims,  concerning  which  full  information  has  been  obtained  since 
the  date  of  the  statement  made  as  of  October  1,  1915. 
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Book  Notice. 

Life   Insurance.     Solomon    S.    Huebner,   Ph.D.     New   York   and 

London,  D,  Appleton  and  Co.,  1915.     Pp.  xvii  +  483. 

Dr.  Huebner's  extensive  studies  and  experience  as  Professor  of 
Insurance  and  Commerce  at  the  Wharton  School  of  the  University 
of  Pennsylvania  have  enabled  him  to  cover  a  wide  range  in  his  two 
volumes,  Property  Insurance  and  Life  Insurance.  This  volume  on 
life  insurance,  which  is  designated  on  its  title  page  as  "  a  Textbook," 
was  prepared,  the  author  states,  at  the  suggestion  of  the  National 
Association  of  Life  Underwriters,  "actuated  by  the  desire  for  a 
comprehensive  textbook  adapted  to  the  needs  of  class-room  instruc- 
tion for  beginners  of  the  study  of  life  insurance  in  colleges  and 
high  schools;  one  which  would  also  serve  as  a  clear  and  simple  ex- 
position of  the  subject  for  laymen  and  life  insurance  solicitors." 

The  book  is  divided  into  five  parts. 

Part  I  deals  with  the  nature  and  uses  of  life  insurance,  and  it 
has  been  Professor  Huebner's  especial  endeavor  to  make  this  part 
so  simple  as  to  lend  itself  readily  to  use  in  high  schools  and  com- 
mercial schools.  Passing  rapidly  over  the  early  history  and  rapid 
growth  of  the  business,  the  author  shows  how  it  is  the  law  of 
average  that  enables  human  society  to  eliminate  the  risk  of  indi- 
vidual loss  through  the  medium  of  insurance.  After  pointing  out 
the  practical  necessity  of  the  level  premium  system  as  applied  to 
life  insurance,  and  the  consequent  accumulation  of  reserves,  he 
turns  to  a  consideration  of  its  personal  and  business  uses.  The 
duty  of  adequate  insurance  for  family  protection  is  insisted  upon, 
its  advantages  to  the  individual  and  to  society  are  set  forth,  and 
attention  is  given  to  the  many  ways  in  which  it  may  be  applied  as 
an  aid  to  business  transactions.  The  various  types  of  policies  are 
then  described  and  classified  according  to  the  period  of  the  policy, 
the  method  of  paying  premiums,  the  inclusion  or  exclusion  of  the 
pure  endowment  feature,  and  the  method  by  wliich  the  proceeds  are 
paid.  Income  insurance  is  emphasized  as  particularly  meeting  the 
needs  of  society. 

Part  II  is  designated  "The  Science  of  Life  Insurance."  The 
elementary  laws  of  probability  underlying  actuarial  calculations  are 
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given  in  simple  forni;,  and  mortality  tables  are  explained.  Calcula- 
tion of  premiums  is  shown  in  detail  for  the  simpler  forms  of  insur- 
ance and  annuities,  also  of  reserves.  The  calculations  are  arith- 
metical, symbols  being  avoided.  Chapters  on  loading,  on  surrender 
values  and  policy  loans,  and  on  surplus  complete  the  second  part. 
Except  the  last  two  chapters,  this  part  was  written  by  Dr.  Bruce  D. 
Mudgett,  Instructor  in  Insurance  at  the  Wharton  School. 

Part  III  treats  of  special  forms  of  life  insurance,  describing  re- 
spectively fraternal  and  assessment,  industrial,  disability  and  group 
insurance.  The  chapter  on  disability  insurance  was  written  by  Dr. 
Mudgett  and  covers  briefly  the  scope  of  his  earlier  work  on  total 
disability  {T.  A.  8.  A.,  XVI,  226).  Both  Dr.  Mudgett  and  Pro- 
fessor Huebner  adhere  to  the  theory,  which  seems  to  practical  in- 
surance men  to  present  serious  difficulties,  that  disability  should  be 
defined  with  reference  to  its  effect  on  the  insured's  occupation. 
Thus  lo^s  of  fingers  might  constitute  total  disability  in  the  case  of 
a  violinist,  but  not  of  a  commercial  salesman.  The  chapter  on 
group  insurance  was  written  by  Mr.  Ealph  H.  Blanchard,  a  col- 
league of  Professor  Huebner  at  the  University. 

Part  IV  treats  of  the  various  types  of  legal  reserve  companies 
and  their  home  office  and  agency  organization,  of  the  character  and 
importance  of  life  insurance  investments  and  finally  of  govern- 
ment supervision  and  taxation. 

Part  V  deals  with  the  more  important  legal  phases  of  life  insur- 
ance— rather  a  new  departure  in  works  of  this  nature,  and  a  feature 
which  enhances  the  value  of  the  book.  The  citations  are  carefully 
chosen  and  the  concise  statement  of  prevailing  legal  opinion  will 
be  useful  to  candidates  preparing  for  the  Fellowship  examinations. 

Appendices  at  the  end  of  the  volume  consist  of  an  address  upon 
life  insurance  salesmanship  and  of  specimen  forms  of  life  insurance 
and  annuity  contracts. 

Most  of  the  chapters  close  with  a  brief  bibliography,  and  the  book 
is  well  indexed. 

Professor  Huebner's  work  is  a  useful  contribution  to  sound  in- 
surance literature,  contains  few  errors,  and  sets  forth  a  compre- 
hensive picture  of  the  various  phases  of  present  day  life  insurance. 
The  central  thought  throughout  is  the  great  service  that  life  insur- 
ance renders  to  society,  with  the  corollary  that  the  success  of  every 
plan  of  insurance  and  policy  provision  will  ultimately  be  measured 
by  its  applicability  to  human  needs. 
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JOSEPH  AEEND  DE  BOEE. 

On  Christmas,  1915,  another  of  the  charter  memhers  of  the 
Actuarial  Society  passed  on  to  that  future  to  which  we  are  all  tend- 
ing, Joseph  A.  De  Boer  was  of  Dutch  descent  and  birth,  having 
been  born  in  "WarfEum,  Holland,  in  June,  1861.  Seven  years  later, 
after  the  death  of  his  father,  he  came  to  Albany,  New  York,  and 
received  his  education  in  the  public  schools  of  Albany,  and  at  Dart- 
mouth College,  which  later  conferred  upon  him  also  the  degrees  of 
M.A.  and  Sc.D.  After  five  years  spent  in  educational  work,  he 
joined  the  National  Life  of  Montpelier,  Vermont,  as  actuary,  in 
1889,  and  was  made  a  director  and  secretary  of  that  company  in 
1897.  In  1900  he  was  made  Second  Vice-President,  in  1901  First 
Vice-President,  and  in  1902,  President,  which  position  he  retained 
for  the  remainder  of  his  life. 

All  who  knew  Mr.  De  Boer  recognized  his  ability  and  character. 
He  entered  heartily  into  the  service  of  his  adopted  city  and  state,  as 
well  as  of  the  company.  Numerous  articles  and  addresses  by  him 
upon  various  subjects,  particularly  those  related  to  life  insurance, 
are  scattered  through  the  Transactions  of  the  Actuarial  Society  and 
various  insurance  papers  during  the  time  that  he  was  president  of 
the  company.  His  personality,  too,  was  pleasing,  and  it  was  a 
pleasure  to  meet  him.  It  will  be  long  before  his  place  will  be 
filled  in  the  hearts  of  his  friends. 
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CHKISTOPHER  KYLE. 


Christopher  Kyle,  one  of  the  charter  members  of  the  Actuarial 
Society  of  America,  died  at  his  home  in  New  York  on  January  20, 
1916,  following  an  accident. 

Mr.  Kyle  was  born  in  Ireland,  July  11,  1833,  and  was  educated 
at  Queen's  College,  Galway.  After  being  bank  teller  at  St,  Louis 
and  at  Memphis,  Tenn.,  he  became  actuary  and  assistant  secretary 
of  the  American  Life  Association  at  St.  Louis.  Later  he  had 
charge  of  the  life  insurance  statistics  of  the  United  States  Census 
at  "Washington.  For  over  thirty  years  Mr.  Kyle  was  connected  with 
the  actuarial  department  of  the  New  York  Life  Insurance  Company, 
having  charge  for  many  years  of  the  mortality  experience  of  that 
company. 


CLAYTON  COLMAN"  HALL. 

Clayton  C.  Hall  died  at  his  country  residence  near  Baltimore, 
Md.,  May  21,  1916.  He  was  born  in  Baltimore  August  24,  1847, 
his  father  being  Thomas  W.  Hall,  a  native  of  Virginia,  and  his 
mother  Elizabeth  Stickuey  (Ward)  Hall,  a  native  of  Massachusetts. 

As  a  mere  boy  he  entered  the  office  of  a  mercantile  house  and  in 
October,  1868,  when  but  little  over  twenty-one  years  of  age  was 
elected  Assistant  Secretary  of  the  Maryland  Life  Insurance  Com- 
pany of  Baltimore.  Except  for  some  slight  assistance  from  the  late 
Sheppard  Homans,  he  taught  himself  actuarial  science,  and  soon 
won  and  merited  the  title  of  actuary.  Desirous  of  improving  him- 
self in  the  knowledge  of  law  he  took  the  regular  law  course  in 
the  University  of  Maryland,  graduating  in  1897.  In  1901  he  re- 
signed his  position  as  actuary  of  the  Maryland  Life  to  devote  his 
entire  attention  to  general  practice  as  consulting  actuary  and 
law)^er. 

He  was  one  of  the  iounders  of  the  Actuarial  Society,  and  one  of 
the  five  actuaries  mentioned  by  Mr.  Fackler  at  the  meeting  held  for 
organization  in  1889  as  having  almost  simultaneously  suggested 
that  some  steps  should  be  taken  to  form  a  society  of  the  kind. 
Interested  in  its  work  ever  since,  he  took,  until  his  health  began 
to  fail,  frequent  part  in  its  discussions  besides  contributing  valuable 
papers.  He  was  a  member  of  the  council,  from  April,  1892,  to 
April,  1894,  and  when  the  office  of  editor  of  the  Transactions  was 
created  he  was  elected  the  first  editor,  serving  from  October,  1904, 
to  May,  1909,  when  he  resigned  because  of  ill  health. 

But  his  interests  and  activities  were  by  no  means  confined  to 
actuarial  and  kindred  subjects.  He  was  an  earnest  member  of  the 
state  militia,  rising  to  the  rank  of  Major.  Interested  in  public 
affairs  and  in  questions  of  civic  improvement,  he  was  a  not  infre- 
quent contributor  to  the  daily  papers  on  such  subjects.  Always  a 
student  of  Maryland  history,  for  years  he  took  a  leading  part  in 
the  Maryland  Historical  Society.  It  was  owing  to  his  researches 
that  the  design  of  the  Great  Seal  of  the  Province  of  Maryland  was 
restored  and  made  the  Great  Seal  of  the  State  in  1876.  His  most 
notable  contribution  to  Maryland  history  was,  however,  a  course  of 
six  lectures  delivered  at  the  Johns  Hopkins  IJniversity  in  1902  on 
"The  Lords  Baltimore  and  the  Maryland  Palatinate"  which  were 
published  the  same  year  in  book  form.  As  indicating  his  varied 
attainments,  it  may  be  mentioned  that  he  was  regarded  as  somewhat 
of  an  authority  on  heraldry,  and  he  took  much  interest  in  co-operat- 
ing with  the  Johns  Hopkins  officials  in  determining  upon  a  seal 
for  the  university  which  should  be  heraldically  correct. 

In  all  his  varied  activities,  what  he  undetrook  to  do  he  did 
thoroughly,  conscientiously  and  well,  and  his  death  will  be  felt  not 
only  as  a  personal  sorrow  to  those  intimately  associated  with  him, 
but  as  a  real  loss  wherever  he  labored  and  was  known. 
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ELBEET  PIKE  MAESHALL. 

By  the  death  of  Elbert  Pike  Marshall,  Vice-President  of  the 
Union  Central  Life  Insurance  Company,  on  June  2,  1916,  the 
Actuarial  Society  of  America  has  lost  one  of  its  charter  members. 

Mr.  Marshall  was  born  at  Hamilton,  Ohio,  on  June  15,  1845,  and 
after  graduating  from  college  in  1863  with  the  degree  of  A.B.  he 
entered  the  navy  and  served  as  master's  mate  in  the  Mississippi 
Eiver  Squadron  until  the  close  of  the  Civil  War  in  1865, 

In  1869  Mr.  Marshall  entered  the  service  of  the  Union  Central 
Life  Insurance  Company  as  assistant  secretary  and  in  1881  was 
elected  secretary,  and  in  1888  also  actuary.  In  1906  he  became 
Vice-President  and  served  as  such  until  his  death.  Practically  the 
entire  business  career  of  Mr.  Marshall  was  spent  with  the  Union 
Central  Life  Insurance  Company  and  he  was  noted  for  his  practical 
wisdom  and  sterling  common  sense. 

Mr.  Marshall  took  an  active  interest  in  the  Actuarial  Society  and 
was  constant  in  attendance  at  its  meetings.  He  served  several 
terms  as  a  member  of  the  council.  Mr.  Marshall  was  gifted  with  a 
genial  and  winning  personality  which  endeared  him  to  all  and 
especially  to  the  younger  members.  He  will  be  greatly  missed  by 
all  who  had  the  privilege  of  knowing  him. 
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Abstract  from  the  Minutes  of  the  Annual  Meet- 
ing OF  the  Actuarial  Society  of  America^  Held 
IN  New  York  City  on  Thursday  and  Friday, 
May  18  and  19,  1916. 

Hotel  Astor,  New  York  City, 

May  18,  1916. 
FIEST  DAY. 

The  meeting  was  called  to  order  by  the  President,  J.  M.  Craig, 
at  11  o'clock  A.  M. 

The  following  members  were  present: 


Alsop, 

Blehl, 

Brinkerhoff, 

Cammack, 

Carpenter, 

COBURN, 

Cole, 

Cooper, 

Craig,  J.  D., 

Craig,  J.  M., 

Dare, 

Dawson, 

Dow, 

Fackler,  D.  p., 

Fackler,  E.  B., 

Fitzgerald,  C.  E. 

Gaylord,  W.  S., 

Gore, 

Graham, 

Grow, 

Hall,  S.  S., 


FELLOWS. 

Hallman, 

Henderson, 

Hunter,  A., 

Hunter,  E.  G., 

Huntington, 

hutcheson, 

Jackson, 

JOFFE, 

Johnson, 
Johnston, 

KiME, 

Linton, 

LiNZMEYER, 

Little, 
Macaulay, 
Macdonald, 
Macfarlane, 
Maclean,  A.  T., 
Marshall,  E.  W., 
Marshall,  E.  P., 
Mead, 


MoiR, 

Morris, 

Murphy, 

Papps, 

Perrin, 

Ehodes, 

Eose, 

Salter, 

Stilwell, 

Strong, 

Thompson, 

TORREY, 

Vineberg, 
Walker, 
Watt, 
Welch, 
Wood,  A.  B., 
Wood,  W.  A.  P., 
Wright,  W.  C, 
Young, 


Allison, 
Allstrom, 
Angell, 

Blackadar,  W.  L., 
Brown, 


ASSOCIATES. 
Buchanan, 

BULKLEY, 

Cameron,  W,  J., 

Cathles, 

Davenport, 


Davis, 
Fairlie, 
Forster,  E.  E., 
Franks, 

GiBB, 


MINUTES  OF  THE  ANNUAL  MEETING.  157 


Gould, 

LiTHGOW, 

Stanley, 

HOMANS, 

MiLLIGAN, 

Tebbetts, 

Howe, 

MoORE, 

Thomas, 

Hughes, 

Eeid, 

Washburn,  J.  H., 

KOEPPE, 

Eyan, 

Wolfenden. 

Larkin, 

Smith,  V. 

E, 

After  the  calling  of  the  roll,  the  President  read  his  address  to  the 
Society, 

The  minutes  of  the  semi-annual  meeting  held  in  Philadelphia, 
October  28  and  29,  1915,  were  approved  as  printed  in  the  Trans- 
actions. 

The  Secretary  reported  that  the  Council  had  extended  the  priv- 
ileges of  the  meeting  to  Mr.  John  C.  Levteeff  of  Petrograd,  Eussia ; 
that  owing  to  the  enforced  absence  of  the  Secretary  from  the  meet- 
ing on  Friday  the  Council  had  appointed  Mr,  W.  M.  Strong  as 
Secretary  pro  tern. ;  and  that  the  Council  had  directed  the  printing 
of  1,200  copies  of  the  index  to  the  first  fifteen  volumes  of  the  Trans- 
actions. 

The  report  of  the  Treasurer  was  then  read  and  on  motion  ap- 
proved. 

The  Society  then  proceeded  to  the  election  of  officers  ajid  mem- 
bers of  Council  with  the  following  result : 

President   Arthur  Hunter. 

TT<      T)      -J    i  JEobert  Henderson, 

Yxce-Presvdents isdward  E.  Ehodes. 

Pecretarij    Wendell  M.  Strong. 

Treasurer  David  G.  Alsop. 

Editor  of  Transactions William  Young. 

("William  A.  Hutcheson, 
Members  of  Council  for  Three  Years  .  .\  Henry  Moir, 

[  Percy  C.  H.  Papps. 

Mernbers  of  Council  for  One  Year Frederick  H.  Johnston. 

The  Society  adjourned  at  1  o'clock. 

Afternoon  Session. 

After  the  Society  had  reassembled  at  2 :30  P.  M.  a  committee  of 
two  was  appointed  to  draft  suitable  minutes  regarding  the  deaths 
of  Messrs.  De  Boer  and  Kyle. 

The  reading  of  papers  prepared  for  this  meeting  was  then  pro- 
ceeded with. 

After  the  reading  of  papers  was  completed  the  Society  took  up 
the  discussion  of  the  papers  presented  at  the  meeting  in  October, 
1915. 

At  5  o'clock  the  Society  adjourned  to  meet  at  dinner  at  7  o'clock 
and  to  reassemble  for  business  on  the  following  morning  at  10 
o'clock. 
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SECOND  DAY. 

Friday,  May  19,  1916. 

The  Society  was  called  to  order  by  the  President. 

The  Secretary  pro  tern,  reported  that  upon  investigation  the 
Council  had  appointed  a  committee  to  advise  with  the  Carnegie 
Foundation  with  regard  to  college  pensions. 

The  following  amendments  to  the  constitution  were  on  motion 
adopted. 

Article  3  was  amended  to  read  as  follows : 

"Article  S.  Membership. — ^The  membership  of  the  Society  shall 
be  composed  of  two  classes.  Fellows  and  Associates.  Fellows  alone 
may  vote,  hold  office,  nominate,  make  and  discuss  motions  and  gen- 
erally conduct  the  business  of  the  Society.  Associates  shall,  equally 
with  Fellows,  have  the  right  to  be  present  at  the  regular  meetings 
of  the  Society  to  present  papers  approved  by  the  Council  and  to 
join  in  the  discussion  of  papers." 

The  last  sentence  of  article  5  was  amended  to  read  as  follows : 
"  No  one  of  such  three  members  shall  on  retiring  be  eligible  for 
reelection  at  the  same  meeting." 

Article  9  was  amended  to  read  as  follows: 

"Article  9.  Admission  to  Associateship. — Nomination  for  ad- 
mission to  examination  for  Associateship  shall  be  made  by  at  least  two 
Fellows  and  notice  thereof  shall  be  mailed  by  the  Secretary  to  each 
Fellow  of  the  Society  not  less  than  twenty  days  before  the  Council 
meeting  at  which  it  shall  be  acted  upon.  If  the  nominee  shall  be 
approved  at  said  meeting  with  not  more  than  two  negative  votes 
and  shall  pass  such  examination  as  may  be  prescribed  by  the  Coun- 
cil, he  shall  be  enrolled  as  an  Associate  after  having  attained  the 
age  of  twenty-one.  When  the  Council  finds  that  a  candidate  has, 
while  not  a  resident  of  the  United  States  or  Canada,  passed  equiva- 
lent examinations  required  by  another  recognized  society  of  actu- 
aries, it  may  waive  the  equivalent  examinations  hereby  required. 

"  Any  person  engaged  in  important  actuarial  work  who  has  shown 
his  fitness  by  published  articles  dealing  with  actuarial  science  or 
otherwise,  may  be  nominated  for  election  to  associateship  by  two 
Fellows,  and  may  be  elected  an  Associate  if  recommended  after  due 
notice  at  a  regularly  called  meeting  of  the  Council,  with  not  more 
than  two  negative  votes,  followed  by  a  ballot  of  the  Society  with 
not  more  than  eight  negative  votes,  and  not  less  than  thirty-five 
affirmative  votes,  provided  notice  shall  have  been  mailed  at  least 
twenty  days  prior  to  all  Fellows  of  the  Society." 

Article  10  was  amended  to  read  as  follows : 

"Article  10.  Admission  to  Fellowship. — Any  Associate  who  has 
been  such  for  at  least  nine  months  may  apply  to  the  Council  for 
Fellowship.     Notice  of  such  application  shall  be  mailed  to  every 
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member  of  the  Council  confidentially  at  least  twenty  days  before  the 
meeting  at  which  it  shall  be  acted  upon.  If  this  application  is  ap- 
proved by  the  Council,  he  shall  become  a  Fellow  on  passing  such 
examinations  as  shall  be  prescribed  by  the  Council,  provided  he  is 
twenty-five  years  old,  or  when  he  has  attained  that  age.  Otherwise, 
no  one  shall  be  admitted  as  a  Fellow  unless  recommended,  after 
notice  as  above,  at  a  duly  called  meeting  of  the  Council,  with  not 
more  than  two  negative  votes,  and  unless  approved  thereafter  by  a 
ballot  of  the  Society  with  not  more  than  eight  negative  votes  and 
not  less  than  thirty-five  affirmative  votes,  after  notice  shall  have 
been  mailed  at  least  twenty  days  prior,  to  all  Fellows  of  the 
Society." 

Article  4  of  the  By-Laws  was  amended  by  adding  to  the  first 
paragraph  the  following  sentence: 

"After  a  membership  of  twenty  or  more  years,  those  who  attain 
the  age  of  seventy  shall  enjoy  all  their  privileges  of  membership 
without  further  pa3nnent  of  annual  dues." 

On  motion  the  following  resolution  was  adopted : 
"That  the  most  sincere  thanks  of  the  Actuarial  Society  of 
America  be  tendered  to  the  following  members  of  this  Society  and 
of  the  Medical  Directors  Association  who  have  constituted  the  Com- 
mittee in  charge  of  the  Medico-Actuarial  Investigation,  Messrs. 
John  K.  Gore,  Arthur  Hunter,  E.  E.  Ehodes  and  A.  A.  Welch  and 
Doctors  E.  W.  Dwight,  Oscar  H.  Rogers,  Brandreth  Symonds  and 
Thomas  H.  Willard.  By  their  extremely  arduous  labors  over  a 
period  of  five  years,  these  gentlemen  have  advanced  to  a  much  higher 
degree  than  ever  previously  attained,  the  science  and  practice  of 
medical  selection  and  have  placed  the  entire  life  assurance  profes- 
sion not  merely  on  this  continent  but  throughout  the  World,  under 
a  great  and  lasting  obligation  by  reason  of  the  invaluable  statistics 
obtained  and  classified  by  them.  That  a  copy  of  this  resolution  be 
forwarded  to  the  Medical  Directors  Association. 

The  Society  then  resumed  the  discussion  of  papers  read  at  the 
last  meeting.  After  the  completion  of  the  discussion  the  Society 
finally  adjourned. 


Examinations  of  the  Society 

Held  on  May  25  and  26,  1916 


Examination  Committee 


Chairman .    .    , 
Vice-Chairmen 


ARTHUR  COBURN. 
J.  J.  COOPER. 
THOMAS  A.  DARK. 
EDWARD  B.  FACKLER. 


HERBERT  B.  DOW. 
/  JOSEPH  H.  WOODWARD. 
I  JAMES  D.  CRAIG. 

VIRGIL  M.  KIME. 
M.  A.  LINTON. 
A.  H.  MOWBRAY. 
O.  W.  PERRIN. 


DWIGHT  A.  WALIvER. 


EXAMINATION  FOR   ENROLMENT  AS  ASSOCIATE 

Section  A  —  Part  I 
1.    (a)  A  man  spent  £2.50  more  than  .79  of  his  money  at  one  time 


and  £1.15  less  than 


960 
1441 


of  the  remainder  at  another  time  and 


now  has  £2.609.     How  much  had  he  to  begin  with  ? 

(6)  Compute  to  five  places  of  decimals  the  value  of  (1.03235) ^3. 

2.  (a)  Factor  a^(h -  c)  +¥  {c- a)  +(^  (a-b). 

(b)  Show  that  the  product  of  two  expressions  is  the  product 
of  their  highest  common  factor  and  least  common  multiple. 

3.  Solve  the  equations : 

(a)  {x-a  +  2by-(x-2a-]-by=(a  +  by. 

6  +  c    ,    c-\-a    ,    a-{-b      a-\-b-\-c 


Q>) 


be  —  X     ca  —  X     ab  —  x 
1 


4.    If  1  +  1  +  i  = 

a       b       c      a+6+c 


prove  that 


,2n+l 


+ 


52n+I 


+ 


,2n+I 


(a  +  6  +  c)2"+i 


where  n  is  any  positive  integer. 
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5.   Show  that 7=77  = 7=77  + 7=—,  • 

(II-2V30)'      (7_2\/i0)'      (8  +  4V3)' 

G.  Find  the  value  of  n  if  the  coefficients  of  the  jBfth,  sixth  and 
seventh  terms  of  the  expansion  (1+a;)"  are  in  arithmetical 
progression. 

7.  An  arithmetical  and  an  harmonical  progression  have  the  same 
first  term  a,  the  same  last  term  I,  and  the  same  nmnber  of 
terms  n;  show  that  the  product  of  the  (r  +  l)st  term  of  the 
former  and  the  (n  —  r)th  of  the  latter  is  independent  of  n. 

8.  Prove  that  the  bisector  of  an  angle  of  a  triangle  divides  the 
opposite  side  into  segments  which  are  proportional  to  the 
other  two  sides. 

9.  ABC  is  a  triangle  with  right  angle  at  C  and  from  any  point 
D  in  AC  a  hne  DE  is  drawn  perpendicular  to  AB.  Show  that 
the  rectangle  AB  •  AE  =  rectangle  AD  •  AC. 

10.  ABC  is  a  triangle  and  P,  Q,  R  are  points  on  BC,  CA  and  AB 
respectively.  Show  that  the  circles  described  about  triangles 
AQR,  BRP  and  CPQ  meet  in  a  point. 

11.  Given  log  .870359  =  1.9396984  and  log  1.77109  =  .2482406 
find  to  two  decimals  the  value  of  x  from  the  equation 

10 -(.177109)- 


.77109 


=  1.681269. 


10     r  \  T,         ,,    ,   1  +  sin  A-cos  A      ,      A 

12.  (a)  Prove  that  • =  tan  —  • 

1  +  sin  A  +  cos  A  2 

(6)  Prove  that  if  tan^A  =  1  +  2  tan^B  then  will 
cos  2B  =  1  +  2  cos  2A. 

13.  Solve  the  equation  2  sin  A  sin  3A  =  sin22A. 

14.  If  A,  B  and  C  are  the  angles  of  a  triangle,  show  that 

sin  2A  +  sin  2B  +  sin  2C  =  4  sin  A  •  sin  B  •  sin  C. 

15.  Derive  the  expression  for  the  area  of  a  triangle  when  the  given 
quantities  are : 

(i)    Two  sides  and  their  included  angle. 
(ii)  Two  angles  and  one  side. 
11 
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16.  Find  the  length  of  the  perpendicular  from  the  point  x' ^  y'  to 
the  line  ax-\-hy-\-c  =  0. 

17.  Show  that  the  sum  of  the  focal  distances  of  any  point  on  an 
ellipse  is  equal  to  the  major  axis. 

18.  Through  the  vertex  A  of  a  parabola,  chords  are  drawn  at  right 
angles  to  one  another  cutting  the  parabola  again  in  B  and  C. 
Tangents  are  drawn  at  B  and  C,  intersecting  at  D.  Find  the 
locus  of  D. 

19.  Explain  the  meaning  of  the  following  terms:  Journal,  Cash 
Book,  Ledger,  Trial  Balance,  Cash  Account,  Revenue  Ac- 
count, and  Balance  Sheet. 

20.  From  the  following  trial  balance,  prepare  trading  account, 
profit  and  loss  account,  and  balance  sheet. 

Proprietor  (Investment)  $7,500 


Bills  payable 

3,000 

Accounts  payable 

1,550 

Bank 

$1,255 

Accounts  receivable 

2,685 

Bills  receivable 

3,860 

Merchandise  inventory 

6,278 

Office  furniture 

750 

Purchases 

7,606 

Expense 

1,416 

Discoimt  on  sales 

113 

Interest 

44 

Sales 

11,991 

Cash 

122 
$24,085 

$24,085 

Inventory  at  end  of  period  $6,807. 

Section  A  —  Part  II 

(l  +  3x)" 

1.  Find  the  coefficient  of  a;"+'"  in   the  expansion  of  -^ — 

(l  +  2x)2 

where  n  is  a  positive  integer. 

2.  Show  that  log.  VI5  =  l  +  Q  +  i)l  +  (i  +  l)i  +  .... 
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3.  (a)  Sum  the  series  -j rrr  + 1 ^71^  ^ ^"  TTI i  * 

[n— 1|1      |n-2|2  [l|n- 1 

3     5     7 

(6)  Sum  the  series  l-\ 1 1 \-  •  •  •  • 

2     4     8 

4.  Sum  to  n  terms  the  series 

15   /A\      1ft   /fi\2     17   /fi\3 


1-2-3 


\7/     2-3-4\7/      3-4-5\7/ 


+ 


5.  Find  the  number  of  combinations,  7  together,  of  5  a's,  4  6's, 
and  2  c's. 

6.  In  how  many  ways  can  mn  things  be  distributed  among  m 
persons  so  that  each  person  shall  have  n  of  them  ? 

7.  It  is  known  that  at  noon  at  a  certain  place  the  sun  is  hidden  by 
clouds  on  an  average  two  days  out  of  every  three.  Find  the 
chance  that  at  noon  on  at  least  four  out  of  five  specified  future 
days  the  sun  will  be  shining. 

8.  If  ten  persons  each  write  down  at  random  one  of  the  digits 
0,1,  ....  9,  find  the  probability: 

(i)    that  all  of  the  ten  digits  will  be  written, 
(u)  that  all  will  write  the  same  digit. 

9.  In  a  bag  containing  three  tickets  numbered  1,  2  and  3  re- 
spectively, a  ticket  is  drawn  at  random  and  returned;  this  is 
done  four  times.  Find  the  chance  that  the  sum  of  the  numbers 
drawn  is  even. 

10.  A  bag  contains  n  counters,  all  of  which  are  known  to  be  either 
white  or  red.  Show  that  if  r  white  counters  have  been  drawn 
successively  without  being  returned,  that  the  chance  that  the 
remaining  counters  are  white  is 

_± 


lw+(ri-r)ln-l  +  (n-r)(w— r-l)|n-2+ +1^-^  [r4-l+|n-  r  \r. 


11.   Test  for  convergence  the  series 


a     a(a  +  l)^  .  a(a+l)(a  +  2)^ 
b     6(6  +  1)        6(6  +  1)  (6  +  2) 
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12.  Show  that 

71  (tl  —  1 ) 
A"Wo  =  Wn  — nW„_lH r- Un-2—  +  -   '   ■  (  -  l)"Mo. 

13.  Show  that 

^    ^                   .        ...  w(m  — l)(m  — 2)'» 
A"»  0"  =  m"  ~  m  (m  —  1)"  H — ^ [^ — 

__m{m  —  1)  (w  —  2)  (m  —  3)" 

e  ■■■ 

14.  Supply  the  terms  between  uz  and  Wio  having  given 

ifo  =      1        W2  =  —   6        wio  =  206 
Wi  =  —  1        W3  =  —  18 

15.  Find  the  nth  term  and  the  smn  to  n  terms  of  the  series 

8,  16,  0,  -64  -200,  -432, 


16.   Employ  the  method  of  separation  of  symbols  to  derive  the 
relation 

1  dUx       1    d^Uz 
12~dx      726~d^ 


^Wj:  =  I  Uxdx Ux  +  • 


17.  Show  that  the  equation  (e  —  l)x  =  e'—l  has  two  and  only 
two  real  roots. 

18.  Given  (a)  y  =  sin~^a;  find  — , 

(&)2/  =  -^  find— ^. 
1  —  x  ax" 


19.   Find  the  value  of 


i 

,  .       r      dx  (K\      C    ^^^  ! 

^    J {1+x^y         Jv^+r  I 

J^  \m\n 

x'^Ci  —  xYdx  =  1 — '—  ^    ^  where  m  and  n  are 
0  \m-\-n-\-l 

positive  integers. 
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Section  B  —  Part  I 

1.  (a)  Express  d,  j(2)  and  5  each  in  terms  of  a  series  of  ascending 
powers  of  i. 

(b)  Indicate  how  to  calculate  when  a  single  payment  of 
$10,000  could  be  made,  equivalent  to  payments  of  $2,000  due 
two  years  ago,  $2,000  due  a  year  hence,  $4,000  due  five  years 
hence,  and  $2,000  six  years  hence,  assuming  interest  at  effec- 
tive rate  i  payable  annually. 

2.  (a)  Having  given  a  table  of  y"  how  would  you  proceed  to  form 
a  table  of  the  sinking  fund  which  annually  accimiulated  at  the 
same  rate  of  interest  would  amount  to  1  in  n  years?  Explain 
by  general  reasoning  the  connection  between  the  two  func- 
tions. 

(6)  Show  that  the  yield  on  a  debenture  redeemable  in  n  years, 
and  purchased  at  a  premium,  is  approximately  equal  to  the 
rate  reahzed  on  the  average  capital  invested  if  1/nth  part  of 
the  premium  be  annually  written  off  out  of  coupon  payments. 

3.  (a)  Derive  a  formula  for  the  value  of  qx  in  terms  of  Cx  and  e^i. 

(6)  Define  the  expression  "  joint  expectation  of  life  of  two 
persons,"  and  prove  that,  if  the  deaths  are  assumed  to  be 
equally  distributed  throughout  each  year  of  life  e^y  <  1+  exy. 

4.  (a)  Define  the  expression  Q^.^  and  prove 

^  Py-l  Px-1  ' 

(b)  On  hke  assumptions  derive  in  Q  symbols  and  explain  the 
expression  Qxiyz- 

5.  Obtain  the  probability  that  out  of  3  Hves  (x),  (y),  (z): 
(a)  One  at  least  will  fail  in  the  nth  year; 

(6)  Not  more  than  two  will  fail  in  the  nth  year; 

(c)  The  three  lives  will  fail  in  the  following  order: 

one  before  the  nth  year,  one  in  the  nth  year,  one  after  the  nth 
year; 

(d)  One  at  least  will  fail  between  the  nth  and  (n+m)th  year. 
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6.  A  railway  staff  in  a  stationary  condition  is  recruited  annually 
by  500  entrants  at  age  20,  who  are  required  to  contribute  to  a 
pension  fund.  At  age  60  they  have  the  option  of  retiring  on  a 
pension,  and  retirement  is  compulsory  at  age  65.  Assuming 
that  there  are  no  withdrawals  from  service  except  at  death, 
and  that  one-half  of  those  who  reach  age  60  retire  at  that  age, 
the  others  remaining  till  age  65,  give  expressions  for: 

(a)  The  total  number  of  present  contributors. 

(6)  The  total  number  of  present  pensioners. 

(c)  The  total  number  of  future  years'  service  with  which 
existing  contributors  will  be  credited. 

7.  (a)  Having  a  complete  table  of  P^  on  a  known  interest  basis 
indicate  what  formula  you  would  use  to  deduce  the  mortahty 
table. 

(b)  If  in  the  above  case  the  interest  rate  were  not  stated,  how 
would  you  determine  it  from  the  data  given  ? 

8.  Show  that  on  the  assumption  of  a  uniform  distribution  of 
deaths         o^^^  =  — -A^  — (  — +  i)  • 

9.  (a)  Prove  Sg  =  (l  "— )  («-  "  ^-^  • 

(6)  Explain  verbally  the  formula  cLx^a^—  {l-\-a^) Ax. 

10.  (a)  Obtain  a  formula  for  the  net  annual  premium,  required 
for  a  pohcy  on  (x)  for  a  term  of  n  years,  the  insurance  to  cover 
the  following  amounts :  an  advance  of  T  dollars  made  out  of  a 
trust  fund  at  the  beginning  of  each  year,  the  premiums  actually 
paid  under  the  poHcy,  and  the  legal  cost  of  the  arrangement, 
E  dollars. 

(h)  Find  the  annual  premium  required  at  age  x  to  secure  $100 
per  annum  for  six  years,  commencing  on  a  child's  sixteenth 
birthday;  the  premiums  are  to  be  limited  to  (16-rc),  and  in 
the  event  of  death  before  16  the  whole  premiums  paid  are  to 
be  returned,  while  if  it  occur  between  ages  16  and  21  a  pro- 
portion of  the  premiums  paid,  decreasing  in  arithmetical 
progression  from  5/6  in  the  seventeenth  year  to  1/6  in  the 
twenty-first  is  to  be  returned. 


( 
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11.  (a)  Obtain  an  expression  for  the  net  premium  for  a  policy  for 
the  whole  of  life,  the  premium  to  double  after  t  years.  What 
precautions  must  be  taken  in  determining  the  period  t  years  ? 
Derive  an  expression,  using  select  tables,  for  the  above 
premium  on  the  assumption  that  all  the  healthy  lives  with- 
draw ai  the  end  of  t  years,  the  half-premium  term. 

(6)  Partners  in  business,  (x)  and  (y),  have  been  accepted  for 
a  joint  whole  life  insurance  with  annual  premiums.  Assuming 
select  tables,  give  a  formula  for  the  extra  net  annual  premium 
to  be  charged  during  the  joint  life,  to  permit  the  survivor  to 
take  out,  without  fresh  medical  examination,  a  new  policy  at 
the  end  of  the  policy  year  during  which  his  partner  dies,  pay- 
ing at  that  time  the  regular  premium  corresponding  to  attained 
age. 

12.  (a)  Indicate  how  you  would  find  the  purchase  price  of  a  hfe 
annuity  of  1  to  (x),  subject  to  the  condition  that  should  (x) 
die  before  he  has  received  in  annuity  payments  the  whole  of 
the  purchase-price  the  balance  is  to  be  paid  to  his  estate,  on 
the  next  following  anniversary  of  the  purchase. 

(6)  Find  the  value  of  A^j+i  if: 

P;.  =  . 02465 
a,  =16.103 

and 
p^  =  . 98999 

13.  (a)  Prove  that  the  value  of  a  temporary  annuity  for  n  years 
payable  half-yearly  to  a  hfe  aged  x  is  approximately 

i  !  ^a^^  +  a^^l- 
(6)  Indicate  in  terms  of  annuities  the  annual  premium  for  an 
assurance  payable  at  the  end  of  the  year  of  the  death  of  the 
longest  Hver  of  A  B,  and  C,  aged  x,  y,  and  z  respectively; 
should  A  die  first  the  premium  to  be  reduced  50%,  and  should 
C  survive  A  and  B  the  premium  to  cease. 

14.  (a)  How  would  you  form  a  table  of  factors  by  means  of  which 
the  gross  annual  extra  premium  for  a  return  premium  feature 
can  be  added  to  the  gross  annual  premium  for  any  form  of 
single  life  insurance,  in  the  event  of  the  death  of  the  insured 
within  a  stipulated  number  of  years  ?  Assume  a  percentage 
loading  for  the  premium  for  the  return  premium  feature. 
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(6)  A  sum  is  to  be  divided  among  such  of  the  existing  children 
of  a  widow  aged  (w)  as  may  be  aUve  at  her  death.  Indicate  the 
present  value  of  the  share  of  (x)  assuming  there  are  three 
children  aged  (x),  (y)  and  (z)  respectively. 

15.  (a)  Express  the  annuity  values  you  would  use  to  obtain  from 
the  following  single  premiums  their  corresponding  annual 
premiums : 

A'         A''         A'         A'  —     A^        A  — 

^^xyzj    ■'-^xyzi    ■'^xyzj    ■'^x-.yzj    -"-xyizj    -"-xy-Z' 
1  t 

(b)  What  difficulty  arises  in  the  case  of  Pi;;^  and  how  may  it 
be  met  ? 

(c)  Wliat  Kves  must  be  medically  examined  in  connection 
with  each  of  the  annual  premiums  under  (a)  ? 

16.  (a)  Find  in  a  convenient  form  for  computation  the  single  and 
annual  premiums  for  an  annuity  to  commence  on  the  death  of 
(y)  and  continue  payable  during  the  remainder  of  the  life  of 
(x)  but  to  be  payable  only  if  (y)  dies  within  t  years. 

C^xN„  +  l  +  C^=  +  lNj,  +  2+    .    •    . 


(6)  Show  that  Oj,  —  axy  = 


IxD, 


Section  B  —  Part  II 

(a)  Prove  by  means  of  central  differences  the  approximate 
formula : 

dx-i  +  dx 

(b)  If  a  table  foUows  Makeham's  Law,  show  by  formula  how 
you  would  apply  the  principle  of  uniform  seniority  to  three 
hves. 

(c)  Explain  the  special  convenience  of  "  Makeham's  Law  " 
in  connection  with  survivorship  and  joint  life  annuities. 

(a)  Prove  that  lx=  j  '  h+tfj-x+t  dt 

and  give  a  verbal  interpretation  of  the  equation. 

(6)  Write  the  integrals  for  A"^:  2  and  A^.-.'^^. 

Assuming  that  dx=  i  +  ax  derive  an  expression  for  the  force  of 
mortaUty  in  terms  of  values  for  complete  expectation  of  life. 
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4.  (a)  Develop  in  terms  of  the  probabilities  of  living  a  year  at 
age  X  and  the  annuity  values  at  the  same  age,  the  law  of  equal 
poKcy  values  for  whole  life  policies. 

(6)  Find  in  terms  of  commutation  columns  the  value  after  n 
years  of  a  policy  for  a  deferred  annuity,  payable  half-yearly, 
maintained  by  annual  premiums,  to  be  entered  on  at  age 
{x-\-z).  Examine  the  three  cases  n<=>z.  Give  values 
prospectively  and  retrospectively. 

5.  (a)  Prove  (nV.  +  P.)  (l +  0  =  gx+„  (l-n+iV.) +„+iV.  and 
explain  the  relation  verbally. 

(6)  Show,  by  means  of  the  above  formula,  what  relation  must 
hold  in  order  that  the  terminal  reserve  may  be  less  than,  equal 
to,  or  greater  than  the  initial  reserve  in  any  policy  year. 
Illustrate  the  case  of  a  pure  endowment  pohcy  issued  with  an 
annual  premium. 

6.  (a)  Explain  the  Prospective  and  Retrospective  methods  of 
valuing  life  insurance  policies.  Show  under  what  conditions 
these  methods  will  give  identical  results,  and  illustrate  in  the 
case  of  an  endowment  assurance  policy.  Mention  two  cases  in 
which  negative  policy  values  may  occur,  and  explain  why  in 
each  case. 

(6)  Derive  an  expression  for  n+-'^x  ^-^d  show  its  appHcabihy 

to  the  American  practice  of  Mean  Reserve  Valuation. 

7.  Using  the  formula 

V(m)  __  V(i)_^~  1^    ■  ^'^-1  duo_ 
2m  12m^    dx 

derive  an  expression  for  the  value  of  a^'^'  in  terms  of  a^  the 
force  of  interest  and  the  force  of  mortality. 

8.  (a)  Interpret  verbally  the  following: 

„V.  =  l-(P.  +  d)(l  +  a,+„) 

nVs  =  (Pi+n  —  Pi)  (1  +  Clx.-\-n) 

\  Pi  +  n/ 

1   _        "T"  ^^ "''  "  . 

X  —  J-         ' 

(6)  Prove  algebraically  that  the  expressions  in  (a)  are  equiva- 
lent one  to  another. 
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9.  (a)  Draft  a  letter  to  an  agent  of  a  Life  Company  describing  in 
a  non-technical  way  the  nature  and  functions  of  policy  re- 
serves, differentiating  between  ordinary  life,  limited  payment 
life,  and  endowment  policies,  and  making  clear  the  practical 
relation  of  a  policy  holder  to  the  reserve  on  his  poHcy. 

(6)  Prove  that  the  reserve  under  a  whole  life  policy  when  the 
net  premium  is  derived  from  the  select  table  and  the  reversion 
and  annuity  factors  from  the  ultimate  table,  exceeds  the  true 
select  reserve  by  the  quantity : 

(P[i]  +  d)  (a[x]  +  n  -  a:,  +  n)  . 

10.  Find  the  reserve  after  n  years  of  a  pure  endowment  at  age 
(x-\-t),  with  return  of  all  premiums  paid  in  the  event  of  pre- 
vious death. 

11.  (a)  Give  a  concise  but  comprehensive  history  of  level  premium 
life  insurance  in  the  United  States  from  1880  to  1905.  What 
have  been  the  more  important  changes  since  that  time  ? 

(6)  State  the  chief  differences  between  "  ordinary "  and 
"  industrial  "  Hfe  insurance. 

12.  (a)  State  the  chief  points  which  should  be  covered  in  the 
agreement  or  declaration  embodied  in  the  appHcation  for  a 
poHcy  of  life  insurance,  and  comment  briefly  on  each. 

(6)  Draft  a  policy  provision  for  insuring  loans  effected  under 
the  poHcy. 

13.  (a)  What  points  must  be  kept  in  mind  when  drafting  a  clause 
allowing  a  term  pohcy  to  be  changed  to  a  whole  life,  Umited 
payment  life,  or  endowment  poHcy,  the  new  poHcy  to  bear  the 
original  issue  date  ? 

(6)  Draft  an  endorsement  or  rider  providing  for  interim  or 
short  term  insurance. 

14.  An  Ordinary  whole  life  policy,  with  annual  premiums,  con- 
tains the  following  clause: 

"  After  premiums  have  been  duly  paid  hereon  for  two  years 
if  any  premium  thereafter  be  not  paid  when  due,  and  no  other 
option  shall  have  been  elected  in  the  period  limited  therefor 
this  pohcy  shall  be  continued  in  force  for  such  tune  as  its  cash 
surrender  value  less  any  indebtedness  at  date  of  lapse,  used  as 
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a  single  premium,  will  purchase  term  insurance  on  the  basis  of 
the  American  Experience  table  and  3^  per  cent  interest." 

Indicate  what  danger  of  "  adverse  selection  "  there  is  in 
this  clause,  and  modify  its  wording  in  two  different  ways  to 
avoid  this  difficulty. 

15.  (a)  Define  each  of  the  following  symbols 

^X)     ^X)     ''XI     ''Xi     ^X)     '^Xf     ^Xf 

Px,  Vi,  V^x,  Px',  9?. 
(6)  Show  that 

Zx+i=Zx+i-Z'^.  r,(l-kS-Zy(l-gi) 

16.  Assuming  commutation  columns  adapted  to  the  age  limit  y  of 
the  disability  feature  have  been  prepared  for  each  age,  or  for 
equidistant  ages,  show  that,  for  whole  life  policies, 

,  Nl* 

ai  y  —  x\    


P  — 

y  —  x^x  Moa Maa 
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EXAMINATION  FOR  ADMISSION  AS  FELLOW 
Part  I 

1.  Compare  the  construction  of  mortaKty  tables  from  census  data 
and  insurance  company  records  as  respects : 

(i)     character  of  the  data, 

(ii)    function  usually  or  directly  obtained, 

(m)  graduation. 

2.  An  investigation  is  to  be  made  of  the  aggregate  mortahty  rates 
experienced  by  a  life  insurance  company  over  an  exact  number 
of  calendar  years,  the  exposures  and  deaths  being  based  upon 
the  Ufe  year  or  age  year  method,  the  experience  being  taken 
out  by  hves,  using  exact  ages  and  durations.  Design  the  cards 
and  schedules  which  you  would  use  for  such  a  purpose  and 
explain  how  you  would  handle  the  data  in  order  to  obtain  such 
rates.  Deduce  a  continuous  formula  for  obtaining  the  exposed 
to  risk. 

3.  (a)  State,  ■wdthout  giving  detail,  by  what  methods  each  of  the 
following  tables  was  graduated : 

(i)     Carlisle  Experience. 
(ii)    Jensen's  Table  based  on  Danish  Female 
Beneficiaries  in  Survivorship  Annuities. 
(Hi)  French  Assured  Experience  (AF),  1819-1887. 
(iv)    HM. 

(6)  Describe,  in  detail,  the  method  employed  in  the  standard 
graduation  of  the  0^(5)  table,  explaining  clearly  how  the 
values  of  the  constants  were  determined. 

4.  Compare  with  the  mortality  exhibited  in  the  American 
Experience  Table  the  general  characteristics  of: 

(i)  Population  mortality. 

(ii)  Industrial  mortality. 

(Hi)  Mortahty  among  British  insured  lives. 

(iv)  Mortahty  shown  by  the  M.  A.  Table. 

5.  (a)  What  were  the  six  chief  classifications  of  the  Medico- 
Actuarial  Investigation,  and  what  period  of  exposure  was 
covered  ? 
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(6)  How  were  the  following  policies  treated  ? 

(i)     Policies  issued  in  foreign  countries. 

(m)    Policies  reinsured  for  other  companies. 

(m)  Sub-standard  poHcies  by  reason  of  which  an  extra 
premium  had  been  charged  or  some  other  method 
used  to  provide  for  the  extra  risk,  distinguishing 
between  cases  sub-standard  for  medical  reasons,  and 
cases  sub-standard  on  account  of  occupation. 

(iv)    Changes  in  occupation. 

6.  Discuss  the  proposed  new  mortahty  table  with  respect  to: 

(i)     The  purpose  of  the  investigation. 

(m)    The  data  to  be  included. 

(m)  Methods  to  be  followed  in  constructing  a  table  from 
such  data  assuming  that  it  will  be  available  for  cal- 
culation of  premiums  and  reserves. 

(iv)  The  form  the  table  should  take  —  select,  ultimate 
or  aggregate. 

7.  (a)  Outline  the  advantages  and  disadvantages  of  a  company's 
undertaking  sub-standard  business. 

(6)  What  advice  would  you  give  in  that  regard  to: 

(i)     A  very  large  and  old  company  with  extensive  agency 

organization  throughout  the  entire  country, 
(n)  A  well  established  company  of  moderate  size  and  age 

with  agency  organization  on  general  agency  basis 

operating  only  in  the  northern  and  western  sections 

of  the  United  States. 
(Hi)  A  small  young  company  operating  in  the  south 

Atlantic  coast  states. 

8.  To  what  extent  may  the  results  of  the  M.  A.  investigation  be 
used  as  a  basis  for  the  insurance  of  under-average  lives  or  as  an 
indication  of  the  Une  of  selection  which  may  safely  be  pursued 
by  a  life  insurance  company  ?  Explain  fully,  with  illustra- 
tions of  how  you  would  use  it  for  either  purpose. 

9.  (a)  What  methods  have  been  in  use  for  covering  the  extra 
mortaUty  under  sub-standard  lives?  Discuss  their  advan- 
tages and  disadvantages.  Indicate  which  you  would  prefer  as 
a  general  policy  and  what,  if  any,  variations  you  would 
suggest. 
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(b)  If  a  lien  system  were  to  be  used  to  care  for  certain  types  of 
sub-standard  cases,  how  would  you  determine  what  extra 
mortality  a  given  lien  would  cover  ?  What  other  methods  of 
determination  have  been  suggested  ?    Criticize  them. 

10.  Write  down  a  formula  for  and  explain  any  three  of  the  follow- 
ing methods  of  calculating  gross  premiums  for  whole  life 
assurance  contracts: 

(i)     Sprague's  method  for  non-participating  assurances. 

(ii)    Rothery's  method  for  non-participating  assurances. 

(iii)  Minimum  basis  under  the  French  Assurance  Law  of 
1905,  as  apphcable  to  companies  paying  commis- 
sions for  new  business. 

(iv)  A  common  method  used  in  the  United  States.  What 
mortality  table  and  rate  of  interest  would  you  sug- 
gest in  this  case  ? 

11.  Discuss  briefly  the  question  of  issuing  a  participating  income 
contract  providing  for  payment  of  the  face  in  instalments 
certain  over  a  period  of  five  years  and  also  for  continuing  the 
instalments  as  much  longer  as  the  beneficiary  may  live.  Is 
there  any  point  to  which  particular  attention  should  be  given 
before  deciding  upon  the  extra  premium  to  be  charged  for  the 
continuous  instalment  benefit  ?  What  special  consideration 
should  be  given  as  to  the  bases  of  interest,  mortality  and  load- 
ing in  determining  the  gross  premium  for  this  contract  ? 

12.  Compare  the  American  and  British  methods  of  carrying  out  a 
change  in  the  valuation  basis.  What  are  the  advantages  and 
disadvantages  of  each  method  ? 

13.  A  certain  life  insurance  company  has  on  its  books  assurances 
and  annuity  contracts  of  all  the  common  plans.  It  has  also 
for  some  time  been  issuing  new  contracts  containing  the  dis- 
abihty  waiver  of  premium  feature  from  date  of  issue.  You  are 
asked  to  draw  up  a  report  explaining  the  records,  schedules 
and  system  necessary  for  making  an  annual  group  valuation, 
by  employing  perforated  cards  (or  otherwise).  Your  report 
should  cover  the  system  from  the  time  the  records  are  written 
from  the  applications  until  the  policies  are  included  on  the 
final  schedules  upon  which  the  reserves  are  to  be  calculated. 
Illustrate  the  records  and  schedules  by  drawings. 
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14.  (a)  What  variations  from  the  level  premium  system  of  valua- 
tion have  been  sanctioned  by  law  in  the  United  States  or 
Canada  ?  Explain  fully  the  purpose  or  need  of  such  legisla- 
tion and  the  theory  underlying  the  several  variations. 

(h)  Under  what  circumstances  would  you  recommend  valuing 
the  policy  obligations  of  a  participating  life  insurance  com- 
pany at  an  interest  rate  lower  than  that  originally  assumed  ? 

15.  (a)  What  are  the  usual  requirements  by  American  and 
Canadian  life  insurance  companies  for  reinstatement  of 
lapsed  policies  ?  Draw  up  a  comprehensive  form  of  Personal 
Health  Certificate  which  would  be  adapted  to  the  require- 
ments above  referred  to. 

(6)  Discuss  the  advisability  and  conditions  for  restoration  of 
(1)  an  ordinary  life  pohcy  running  under  extended  term  in- 
surance; (2)  an  endowment  policy  where  the  extended  term 
period  runs  to  the  end  of  the  endowment  period, 
(c)  Mention  any  statistics  exhibiting  the  mortahty  under 
reinstated  poHcies.    What  do  such  statistics  indicate  ? 

16.  Is  there  any  general  scientific  method  apphcable  to  all  cases  of 
pohcy  changes  ?  If  so,  briefly  outUne  its  fundamental  prin- 
ciples. Is  it  a  practicable  method  ?  If  not,  why  not  ?  Illus- 
trate. What  are  the  most  important  practical  considerations 
to  be  borne  in  mind  when  developing  change  rules  ? 

Part  II 

1.  (a)  Show  how  differences  in  standard  and  method  of  valua- 
tion of  assets  and  Uabilities  may  require  differences  in  method 
of  distribution  of  surplus.  Cite  at  least  one  instance  where  the 
standards  and  methods  of  valuation  have  been  adapted  to  the 
surplus  distribution  system  to  be  used. 

(6)  A  company  having  large  bond  holdings,  some  time  since 
placed  the  valuation  of  them  upon  an  amortization  basis  so 
that  the  effective  rate  of  interest  was  about  4|%.  The  in- 
terest return  on  its  current  investments  is  about  5^%  but  the 
amount  it  can  invest  at  this  rate  is  curtailed  by  the  cash 
requirements  of  large  maturities  of  deferred  dividend  pohcies. 
Wliat,  if  any,  action  would  you  reconmiend  to  maintain  equity 
between  new  and  old  policy  holders  ? 
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2.  (a)  Give  a  concise  account  of  the  development  of  the  principal 
methods  of  surplus  distribution  in  the  British  Empire  and  in 
the  United  States. 

(6)  How  do  you  account  for  the  fact  that  the  contribution 
plan  has  a  relatively  much  larger  following  in  America  than 
in  Great  Britain  ? 

3.  (a)  A  certain  company  is  doing  an  annual  dividend  business. 
Show  clearly  how  you  would  justify  the  distribution  of  divi- 
dends by  a  two-factor  method,  no  dividend  being  paid  at  the 
end  of  the  first  year,  assuming  that  the  mortality  experienced 
during  the  first  five  years  follows  that  assumed  in  calculating 
mortaHty  gains  under  the  New  York  Law  and  that  the  first 
year's  actual  expense  is  equal  to  the  maximum  allowed 
under  section  97  of  such  Law. 

(6)  A  large  well  established  company  which  has  been  distrib- 
uting its  surplus  annually  for  several  years  by  a  three-factor 
system,  is  considering  the  question  of  changing  to  a  two-factor 
system.  As  actuary  of  the  company,  first,  what  reasons  would 
influence  you  to  recommend  such  a  change  ?  Second,  how 
would  you  propose  to  assess  expenses  and  credit  the  profits 
from  interest  and  mortahty  ?  Third,  how  would  you  grade 
the  new  dividend  (by  the  two-factor  method)  so  as  to  avoid  a 
decrease  in  amount  as  compared  with  the  preceding  dividend 
(by  the  three-factor  method)  ? 

4.  (a)  Explain  how  the  financial  statement  of  a  life  insurance 
company  in  the  United  States  is  based  on  the  whole  upon  a 
"  cash  "  as  against  a  "  revenue  "  principle.  Is  it  consistent 
throughout  in  this  respect  ?  Be  specific  and  illustrate  your 
points. 

(6)  How  should  the  various  transactions  in  connection  with  a 
policy  clause  providing  for  waiver  of  premium  and  also  for 
annuity  payments  during  total  and  permanent  disability  be 
treated  in  the  annual  statement  ? 

5.  (a)  What  are  the  advantages  and  what  the  disadvantages  of 
setting  up  various  specific  reserves  so  as  to  show  no  un- 
assigned  surplus  ? 

(6)  The  directors  having  voted  to  set  up  a  securities  fluctua- 
tion reserve  and  your  opinion  being  asked  regarding  the 
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amount  of  such  reserve,  how  would  you  proceed  to  determine 
the  matter  ? 

(c)  What  criteria  would  you  follow  in  fixing  upon  the  amount 
of  a  mortality  fluctuation  fund  ? 

6.  Discuss  the  relative  merits  of  valuing  securities  on  the  market 
value  basis  and  the  amortized  basis  respectively  for  the  annual 
statement  and  for  the  distribution  of  surplus,  mentioning  one 
state  or  country  requiring  the  annual  statement  to  be  shown 
on  the  amortized  basis  and  one  on  the  market  value  basis. 
State  briefly  a  method  of  compensating  for  the  depreciation  in 
market  value  of  securities. 

7.  (a)  What  is  the  foundation  for  the  present  movement  for  rural 
credit  legislation  ?  What  is  the  underlying  principle  of  the 
most  common  proposals  ?  How,  in  your  judgment,  will  such 
legislation  affect  the  investments  of  life  insurance  companies  ? 
What,  if  any,  change  in  poKcy  would  you  recommend  to  meet 
these  conditions  ? 

(6)  What  are  the  important  factors  to  consider  in  making 
farm  mortgage  loans  ? 

8.  Show  the  effects  on  the  investments  of  the  life  insurance  com- 
panies of  the  United  States  or  Canada  of  the  various  financial 
crises.  Indicate  the  course  of  the  average  interest  rates  reahzed 
on  the  companies'  total  assets  during  the  past  fifty  years. 

9.  Discuss  some  advantages  and  disadvantages  of  the  following 
classes  of  bonds: 

(a)  Long-time  municipal  or  public  corporation  bonds,  the 
payment  of  interest  and  principal  of  which  is  imposed  by 
governmental  authority  upon  taxables. 

(6)  Transportation  or  public  service  corporation  bonds,  the 
payment  of  interest  and  principal  of  which  is  secured  by  prac- 
tically exclusive  right  to  administer  to  essential  community 
needs  in  service  rendered  for  voluntary  payment. 

(c)  Industrial  bonds,  the  interest  and  principal  of  which  must 
be  earned  in  general  in  competitive  business. 

10.    (a)  What  are  the  principal  factors  governing  the  rate  of  ex- 
change between  New  York  and  London  ? 
12 
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(h)  T\Tiat  is  meant  by  gold  exporting  and  gold  importing 
points  of  exchange  and  why  do  they  fluctuate  ? 

(c)  Explain  in  what  manner  the  war  conditions  have  operated 
to  reduce  exchange  between  New  York  and  London  to  the 
present  low  rates. 

11.  State  definitely  your  idea  of  the  functions  of  the  four  different 
kinds  of  banks  found  in  the  United  States,  (1)  National  and 
State  Banks,  (2)  Savings  Banks,  (3)  Trust  Companies,  (4) 
Cooperative  Banks  (Building  and  Loan  Associations). 

12.  Answer  any  two  of  the  following: 

(i)  State  the  requirements  of  the  New  York  State 
Insurance  Law  as  to  the  limitation  of  first  year's 
expenses,  and  as  to  total  expenses.  How  was  this 
section  of  the  Law  amended  recently? 

(m)  State  the  corresponding  requirements  of  the  Wis- 
consin Insurance  Law.  How  was  the  Law  amended 
in  its  application  to  term  policies  ? 

(m)  State  the  legal  minimum  bases  of  valuation  for 
Assurance  and  Annuity  contracts  under  the  Cana- 
dian Insurance  Act  mentioning  the  change  in  bases 
which  took  effect  at  the  end  of  1915. 

13.  (a)  In  order  to  be  safe  under  a  law  such  as  that  of  New  York 
State  requiring  notices  of  premiums  to  be  sent,  what  precau- 
tions should  be  observed  in  practice  ? 

(6)  Discuss  the  effect  of  misrepresentation  in  an  application 
for  reinstatement  of  a  pohcy  lapsed  after  the  expiration  of  the 
term  specified  in  the  incontestability  clause. 

(c)  A  policy  several  years  old  is  lapsed  and  reinstated  on 
evidence  of  insurabiUty.  What  precautions  should  be  ob- 
served in  assenting  to  an  assignment  ?    Why  ? 

14.  (a)  What  is  the  so-called  pension  fund  method  ?  Illustrate 
your  explanation  by  deriving  a  formula  for  the  present  value 
at  commencement  of  service  of  the  following  benefit:  A  re- 
turn to  the  member  of  all  contributions  paid  by  him  without 
interest  upon  his  withdrawal  from  service  before  age  70,  as- 
suming the  contribution  of  full  salary  and  a  present  salary  of 
$1.00. 
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(b)  Discuss  the  bases  of  interest,  mortality,  and  withdrawal 
rates  that  you  would  assume  in  calculating  the  yearly  con- 
tributions required  for  the  above  benefit  together  with  a 
benefit  providing  for  an  old  age  pension  upon  compulsory 
retirement  at  age  70,  and  return  of  contributions  with  3% 
compound  interest  upon  death  or  disability  prior  to  age  70, 
when  the  fund  (to  be  operated  on  the  contributory  plan)  com- 
prises first,  the  entire  staff  of  a  large  railroad  company; 
second,  the  employees  of  a  textile  manufacturing  company; 
third,  ministers  of  a  large  Protestant  denomination. 

15,  Discuss  the  feasibility  of  issuing  non-cancellable  health  and 
accident  insurance  contracts,  having  regard  to  practical  as 
well  as  theoretical  considerations. 

16.  Discuss  the  question  whether  or  not  sums  paid  to  annuitants 
are  in  whole  or  in  part  taxable  (and  the  tax  to  be  withheld) 
under  the  Income  Tax  Section  of  the  Federal  Tariff  Act  of 
1913.  If  taxable  in  part,  in  what  ways  may  the  taxable  portion 
be  determined  ?  Which  of  these  ways  do  you  think  preferable 
and  why  ? 
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New  Mortality  Investigation. 

The  following  pamphlet  was  sent  in  December,  1915,  to  all  the  life 
insurance  companies  in  the  United  States  and  Canada  which  had 
been  in  existence  ten  years  on  December  31,  1915,  and  which  had 
not  less  than  $10,000,000  of  insurance  in  force,  excluding  the  busi- 
ness of  companies  reinsured  and  also  excluding  business  originally 
issued  as  fraternal  or  assessment,  or  on  the  flexible  premium  plan : 

1.   HiSTOEY. 

In  August,  1911,  the  committee  on  rates  and  interest  of  the  Na- 
tional Convention  of  Insurance  Commissioners  submitted  to  that 
body  a  report  in  which  it  stated : 

"The  American  Table,  which  is  the  present  standard  adopted 
in  practically  all  states,  has  in  the  past  undoubtedly  served  its 
purpose  well,  but  when  it  is  remembered  that  this  table  was  con- 
structed as  long  ago  as  1860,  it  seems  proper  to  suggest  that  a 
comparison  with  present  day  mortality  statistics  would  be  most 
valuable  and  instructive. 

"There  is  no  body  of  men  better  equipped  to  make  this  inves- 
tigation among  legal  reserve  companies  than  the  Actuarial  So- 
ciety of  America,  and  it  is  to  be  hoped  that  the  time  is  not  far 
distant  when  it  will  lend  its  powerful  assistance  to  this  important 
work.  The  profession  is  already  greatly  indebted  to  the  Society 
for  the  former  specialized  mortality  investigation,  and  will  be  still 
more  indebted  when  the  present  similar  one  of  wider  scope  being 
conducted  under  its  guidance  is  completed.  That  it  will  turn  its 
attention  to  the  construction  of  new  mortality  tables  covering  the 
general  erperience  of  the  companies  among  normal  lives  is  ear- 
nestly to  be  desired." 

The  above  action  of  the  insurance  commissioners  was  brought  to 
the  attention  of  the  Actuarial  Society,  and  a  special  committee  was 
appointed  to  consider  the  same.  This  committee  made  its  report 
to  the  Actuarial  Society  in  May,  1912.  From  that  report  is  taken 
the  following  extract: 

' '  The  committee  is  of  the  opinion  that  the  time  is  not  propitious 
for  immediately  undertaking  the  work,  but  it  believes  that,  all 
things  considered,  a  new  mortality  table  combining  the  experience 
of  companies  in  the  United  States  and  Canada  is  desirable,  and 
that  the  Society  should  express  its  intention  to  take  up  the  work 
when  the  way  is  clear,  provided  a  sufficient  number  of  companies 
shall  be  found  to  contribute  their  experience  and  defray  the  neces- 
sary expenses  as  set  forth  above.  The  postponement  of  the  work 
wUl  be  in  nowise  detrimental  to  the  interests  of  the  policyholders. ' ' 
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In  September,  1914,  the  committee  on  rates  and  interest  of  the 
National  Convention  of  Insurance  Commissioners  made  a  report  to 
that  body,  from  which  the  following  extract  is  taken : 

"A  promise  was  made  by  the  Actuarial  Society  some  years  ago 
to  consider  the  compilation  of  a  new  mortality  table  from  the 
data  which  it  has  at  its  disposal.  This  committee  recommends 
that  the  Convention  request  the  Actuarial  Society  of  America  to 
compile  such  a  table  at  its  earliest  convenience. ' ' 

On  April  8,  1915,  the  Actuarial  Society  appointed  a  committee 
to  consider  the  preparation  of  a  new  table,  and  on  the  13th  of  the 
same  month  the  executive  committee  of  the  National  Convention 
of  Insurance  Commissioners  appointed  a  committee  of  five  depart- 
ment actuaries  "  to  co-operate  with  the  Actuarial  Society  of 
America  in  the  construction  of  a  mortality  table  which  is  in  keep- 
ing with  the  ascertained  experience  of  American  companies." 

The  committee  of  the  Actuarial  Society  prepared  a  tentative 
plan,  which  was  submitted  to  the  committee  appointed  by  the  in- 
surance commissioners.  As  the  subject  was  one  of  great  impor- 
tance, the  committee  of  the  Actuarial  Society  communicated  with 
the  American  Institute  of  Actuaries  and  suggested  that  it  appoint 
a  committee  to  co-operate  with  the  other  two  bodies.  This  was 
done.  The  tentative  plans  which  appear  below  were  approved  by 
the  Department  Actuaries  and  by  the  committee  of  the  American 
Institute.  They  were  reported  by  the  Department  Actuaries  to 
the  National  Convention  of  Insurance  Commissioners  in  September 
last.  That  body  voted  to  receive  the  report  of  their  committee  and 
to  continue  the  committee. 

At  the  semi-annual  meeting  of  the  Actuarial  Society  of  America, 
held  in  October  last,  the  following  resolution  was  adopted : 

"The  Insurance  Commissioners'  Convention  having  approved  of 
the  tentative  plans  suggested  by  your  committee  for  carrying  out 
the  wishes  of  the  insurance  commissioners,  and  these  plans  having 
been  approved  also  by  the  committees  of  the  Insurance  Commis- 
sioners' Convention  and  of  the  American  Institute  of  Actuaries, 
we  recommend  that  this  committee  be  authorized  to  plan  the  de- 
tails of  the  data  which  will  be  required  from  the  companies,  and 
that  the  companies  be  asked  if  they  are  willing  to  co-operate  in 
furnishing  the  data  and  bearing  the  expense  of  the  investigation." 

2.   Tentative  Plans. 

1.  All  companies  which  are  not  less  than  ten  years  old  and  have 
not  less  than  ten  million  dollars  insurance  in  force  December  31, 
1915,  excluding  the  business  of  companies  reinsured,  are  asked  to 
contribute  their  data.  All  business  which  was  originally  issued  as 
fraternal,  assessment,  or  flexible  premium,  shall  be  excluded  from 
the  investigation  and  shall  not  be  counted  in  the  ten  millions. 

3.  It  has  been  suggested  that  the  larger  the  company  the  smaller 
should  be  the  percentage  of  its  data  contributed.     The  purpose  of 
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such  a  limitation  is  to  give  the  smaller  companies  with  an  estab- 
lished business  over  a  sufficient  number  of  years  adequate  repre- 
sentation with  regard  to  the  data  which  will  form  the  basis  of  the 
new  table.  It  is  thought  inadvisable  to  have  a  predominating  in- 
fluence from  a  very  few  companies,  which  might  not  express  the 
ideas  of  the  other  companies  with  regard  to  medical  selection.  The 
committee  believes  that  the  limiting  of  the  data  from  the  large  com- 
panies will  not  have  any  appreciable  effect  on  the  final  results. 

3.  In  order  to  get  a  modern  experience,  it  is  deemed  advisable 
to  obtain  the  statistics  covering  the  mortality  experience  from  the 
policy  anniversary  in  1900  to  the  policy  anniversary  in  1915  for 
all  years  of  issue.  Thus,  a  policy  issued  in  the  year  1899  would  be 
included  for  its  second  and  succeeding  policy  years,  and  if  issued 
in  1883,  for  its  eighteenth  and  succeeding  policy  years.  We  shall 
thus  have  an  adequate  experience  for  the  years  1900-1915  for  all 
durations. 

4.  The  new  table  will  be  based  upon  amounts  insured,  so  that  it 
will  be  available  for  the  calculation  of  premiums  and  reserves.  No 
policies  for  less  than  one  thousand  dollars  will  be  included,  and 
policies  for  more  than  one  hundred  thousand  dollars,  taken  at  one 
time,  will  be  considered  for  all  purposes  as  one  hundred  thousand 
dollars.  In  order  to  carry  out  this  intention  the  companies  will 
be  requested  to  give  the  initials  and  date  of  birth  of  the  insured 
under  all  policies  for  fifty  thousand  dollars  or  more. 

5.  In  order  to  avoid  unnecessary  labor,  and  as  the  greater  part 
of  the  business  is  issued  on  comparatively  few  plans,  provision  will 
be  made  for  investigating  the  mortality  in  four  groups : 

a.  Ordinary  Life  and  Endowment  insurance  maturing  at  age 
80  or  85. 

b.  19  and  20  Payment  Life. 

c.  19  and  20  Year  Endowment. 

d.  10  Year  Non-Eenewable,  or  Eenewable  Term. 

Whether  separate  tables  shall  be  prepared  on  these  bases  will  be 
left  for  future  consideration.  No  data  need  be  supplied  of  other 
forms  of  policies,  as  the  amount  thereof  among  all  the  companies 
combined  is  comparatively  small.  Term  business  under  "d"  will 
be  recorded  under  three  groups:  (1)  Policies  running  as  term  in- 
surance during  the  first  ten-year  period;  (2)  policies  converted  or 
changed  before  the  end  of  the  original  term  period;  (3)  policies 
renewed  or  converted  at  the  end  of  the  original  term  period. 

6.  As  under  deferred  dividend  policies  there  is  a  higher  mortal- 
ity than  the  normal  for  a  few  years  after  the  end  of  the  deferred 
dividend  period,  the  experience  after  the  deferred  dividend  period 
will  be  excluded. 

7.  The  experience  on  policies  incontestable  from  date  of  issue 
will  be  excluded,  as  no  such  contracts  are  being  issued  at  the  present 
time. 


«? 
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8.  The  experience  on  policies  converted  into  extended  insurance 
will  be  included,  and  the  experience  on  reduced  paid-up  policies 
will  be  excluded.  It  is  known  that  the  mortality  among  the  latter 
will  not  affect  the  final  results. 

9.  All  policies  issued  on  the  group  insurance  plan  or  on  any 
other  plan  which  did  not  call  for  a  regular  medical  examination 
will  be  excluded. 

10.  With  regard  to  business  reinsured,  the  company  receiving 
the  original  application  will  record  the  full  amount  issued  by  it 
and  by  the  reinsuring  companies.  All  policies  granted  by  way  of 
reinsurance  to  another  company  are  to  be  omitted.  All  business 
received  in  bulk  by  the  reinsurance  of  another  company  is  also  to 
be  excluded. 

11.  The  experience  on  women  will  be  included,  and  in  order  to 
meet  any  problem  which  may  arise  in  this  regard  the  cards  repre- 
senting men  and  women  should  be  suitably  marked. 

12.  Policies  issued  with  an  extra  premium,  or  with  a  lien,  or 
placed  in  a  special  dividend  class,  or  treated  in  any  respect  as  sub- 
standard risks,  will  be  excluded;  but  policies  limited  either  in  plan 
or  amount,  or  policies  on  the  lives  of  women  who  were  charged  an 
extra  premium  or  put  into  a  special  dividend  class  on  account  of 
sex,  will  be  included. 

13.  The  data  will  be  divided  into  policies  issued  to  residents  of 
the  United  States  of  America,  and  policies  issued  to  residents  of 
Canada.  If  a  separate  table  for  Canadian  experience  be  prepared, 
no  distinction  will  be  made  between  the  American  and  Canadian 
companies,  the  table  being  based  upon  policies  issued  in  that  coun- 
try by  both  Canadian  and  American  companies,  unless  the  Canadian 
companies  desire  their  experience  in  Canada  prepared  separately. 

14.  The  name  of  the  State  or  province  vnll  be  required,  in  order 
that  the  committee  may  be  in  a  position  to  prepare  a  mortality 
table  for  particular  sections  of  the  United  States  or  Canada  if  it 
be  deemed  advisable. 

15.  A  minimum  payment  of  $250.00  will  be  required  from  all 
companies  contributing  their  data.  The  balance  of  the  general  ex- 
penses incurred  by  the  committee  will  be  assessed  in  proportion  to 
the  insurance  in  force  December  31,  1915.  Each  company  is  also 
to  pay  the  expenses  incurred  in  furnishing  its  own  data  to  the  com- 
mittee in  such  form  as  may  be  deemed  necessary.  No  charge  will 
be  made  for  the  services  or  expenses  of  the  members  of  the  com- 
mittee of  the  Actuarial  Society  or  of  any  committee  co-operating 
therewith. 

It  is  expected  that  the  work  will  be  done  by  means  of  perforated 
cards.  The  cards  for  perforation  will  l^e  furnished  by  the  committee 
at  cost  to  those  companies  which  desire  to  supply  the  perforated 
cards  in  completed  form  to  the  committee.  Companies  which  do  not 
furnish  the  perforated  cards  will  be  required  to  furnish  their  data 
on  written  lists  or  cards,  and  the  perforated  cards  will  be  prepared 
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by  the  committee.  In  such  cases  a  company  will  be  charged  with 
the  actual  cost  of  the  blank  lists  or  cards  and  of  preparing  the 
perforated  cards,  in  addition  to  its  share  of  the  general  expenses. 
With  regard  to  the  proposed  limitation  of  the  data  of  the  large  com- 
panies it  will  be  noted  that  their  contributions  to  the  general  ex- 
penses will  not  be  based  upon  the  amount  of  their  data  which  enters 
into  the  investigation,  but  upon  the  total  business  in  force  December 
31,  1915.  The  contributions  of  the  individual  companies  for  the 
general  expenses  of  the  committee,  over  and  above  the  uniform  pay- 
ment of  $250.00  from  each  company,  will  depend  upon  the  aggre- 
gate insurance  in  force  among  the  contributing  companies,  and 
until  the  contributing  companies  are  known,  it  is,  of  course,  im- 
possible to  ascertain  any  individual  company's  proportion  of  the 
general  expenses.  The  committee  will  do  the  work  as  economically 
as  possible,  and  hopes  are  entertained  that  the  general  expenses  will 
not  exceed  $50,000.00. 

The  committee  of  the  Actuarial  Society  of  America  is  composed 
of  Messrs.  Arthur  Hunter,  chairman,  John  K.  Gore,  Eobert  Hen- 
derson, Henry  Moir,  E.  E.  Ehodes,  A.  A.  Welch,  and  Arthur  B. 
Wood. 

The  committee  of  the  National  Convention  of  Insurance  Com- 
missioners is  composed  of  Messrs.  H.  E.  Eyan,  chairman,  E.  E. 
Ankers,  H.  P.  Hammond,  W.  E.  Otto,  and  George  W.  Smith. 

The  committee  of  the  American  Institute  of  Actuaries  is  com- 
posed of  Messrs.  Oswald  J.  Arnold,  chairman,  Henry  W.  Buttolph, 
George  Graham,  Franklin  B.  Mead,  and  A.  G.  Portch. 


Of  the  sixty-nine  companies  in  the  United  States  to  which  the 
above  pamphlet  was  sent,  fifty-three  accepted  the  request  to  con- 
tribute data.  The  fifty-three  companies  represent  95  per  cent,  of 
the  total  insurance  in  force  of  the  companies  of  the  United  States 
entitled  to  participate.  Of  the  thirteen  Canadian  companies  ten 
accepted  and  these  rejjresented  87  per  cent,  of  the  total  insurance 
in  force  of  the  eligible  Canadian  companies.  The  Canadian  com- 
panies not  contributing  their  data  were  unable  to  do  so,  because  of 
the  difficulty  of  obtaining  suitable  clerical  force  on  account  of  the 
depletion  of  their  staff  through  war. 

The  following  letter  from  the  committee  of  the  Actuarial  Society 
in  charge  of  the  investigation  gives  the  rule  for  determining  the 
basis  of  the  contribution  of  data  by  the  several  companies.  The 
rules  and  instructions  issued  by  the  committee  as  well  as  the  form 
of  policy  sheet  and  Hollerith  card  are  printed  for  the  purposes  of 
record. 
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Dear  Sir: — 

Enclosed  is  a  set  of  the  Eules  and  Instructions  in  connection  with 
the  new  mortality  investigation.  It  is  suggested  that  these  Rules 
and  Instructions  be  carefully  studied  before  the  work  of  compiling 
the  data  is  begun.  Please  let  the  chairman  know  how  many  sets 
you  requiie,  also  the  desired  number  of  policy  sheets  and,  if  your 
company  intends  to  perforate  its  cards,  the  desired  number  of  cards 
of  each  color. 

It  has  been  decided  that  all  the  companies  which  had  $50,000,000 
or  less  insurance  in  force  at  December  31,  1915,  shall  contribute 
all  the  data  which  come  within  the  scope  of  the  Eules  and  Instruc- 
tions ;  while  the  companies  which  had  more  than  $50,000,000  insur- 
ance in  force  shall  base  their  contribution  on  that  amount.  The 
latter  companies  are  therefore  requested  to  supply  data  on  such 
proportion  of  their  issues  during  1900  to  1914  inclusive  as  $50,000,- 
000  bears  to  the  total  insurance  in  force  at  December  31,  1915,  in 
the  United  States  and  Canada,  excluding  Intermediate,  Industrial 
and  Underaverage  policies.  In  calculating  the  percentage  (x)  any 
fraction  is  to  be  counted  as  1  and  the  unit  figure  increased  accord- 
ingly. For  example,  14.3  would  be  taken  as  15.  In  order  to  secure 
statistics  evenly  distributed  throughout  each  year,  and  at  the  same 
time  obtain  the  proper  proportion  of  the  business,  each  company 
should  supply  information  relating  to  the  first  (x)  numbers  of  each 
hundred  policies  issued.  Thus,  if  the  percentage  to  be  contributed 
is  15,  the  company  would  examine  and  report  on  policies  the  num- 
bers of  which  end  with  01  to  15  inclusive, — i.  e.,  001  to  015,  101 
to  115,  201  to  215,  301  to  315,  etc.,  provided  they  come  within  the 
scope  of  the  investigation.  Again,  if  6  per  cent,  of  a  company's 
business  were  called  for,  the  policy  numbers  showing  01  to  06  as 
the  last  two  digits  should  be  considered.  This  rule  applies  also  to 
policies  issued  prior  to  1900  on  the  deferred  dividend  plan.  On 
annual  dividend  and  non-participating  policies  issued  prior  to  1900, 
the  companies  are  requested  to  contribute  their  EISTTIEE  data 
according  to  the  Eules  and  Instructions,  provided  the  policies  were 
continued  in  force  after  their  anniversary  in  1900. 

In  determining  whether  the  data  should  be  supplied  on  policy 
sheets  or  on  perforated  cards  by  the  individual  companies,  it  may 
be  well  to  state  that  unless  a  company  has  had  experience  with  per- 
forating machines,  such  work  can  be  done  more  cheaply  by  the 
Committee. 

The  number  given  to  your  company  is  . . . .,  and  this  should  be 
used  on  the  policy  sheets  and  cards. 

Please  note  that  the  data  are  expected  to  be  in  the  hands  of  the 
Committee  by  the  31st  of  October  of  this  year. 

The  Eules  and  Instructions  and  method  of  apportioning  the  data 
have  been  approved  by  the  Committee  of  the  Insurance  Commis- 
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sioners'  Convention  and  by  the  Committee  of  the  American  Institute 
of  Actuaries. 

Yours  very  truly, 

John  K.  Goee, 

EoBERT  Henderson, 

Henry  Moie, 

E.  E.  Erodes, 

A.  A.  Welch, 

A.  B.  Wood, 

Arthur  Hunter,  Chairman. 

RULES  AND  INSTRUCTIONS. 

SCOPE    OF    INVESTIGATION. 

The  investigation  will  cover  the  experience  from  the  policy  anniversary 
in  1900  for  policies  issued  prior  to  1900  and  continued  in  force  after  such 
anniversary,  and  from  date  of  policy  for  policies  issued  in  the  years  1900 
to  1914,  inclusive.  In  all  cases  the  period  of  observation  will  close  on  the 
anniversary  in  1915,  or  at  the  prior  termination  of  the  policy.  Thus  a 
policy  issued  in  the  year  1900  would  be  carried  to  its  anniversary  in  1915, 
if  then  existing;  a  policy  issued  in  1899,  however,  would  not  be  considered 
during  its  first  year  after  issue,  but  would  come  under  observation  from 
the  anniversary  in  1900. 

The  investigation  will  cover  only  policies  issued  on  standard  or  normal 
risks  at  the  regular  rate  of  premium.  (For  details  see  statement  of 
"policies  to  be  omitted.") 

AMOUNT  OF  DATA  TO  BE  CONTRIBUTED  BY  EACH  COMPANY. 

As  it  is  desired  that  the  smaller  companies  should  contribute  an  adequate 
proportion  of  the  data,  a  plan  has  been  arranged  whereby  in  general  the 
larger  the  company  the  smaller  will  be  the  percentage  of  its  data  to  be 
contributed.  Each  company  has  been  apprised  of  the  rule  for  ascertain- 
ing the  percentage  of  data  which  it  will  be  expected  to  contribute  to  the 
investigation. 

HOW  DATA  MAY  BE  FUENISHED. 

Each  company  may  present  its  data  in  either  of  the  following  forms: 

(a)  On  policy  sheets. 

(b)  On  perforated  cards. 

The  committee  will  supply  the  policy  sheets  and  cards  at  cost  in  quanti- 
ties as  requested. 

Polipv  '^^®  policy  sheets  provide  for  the  entire  record  of  each  case, 

Sheets  ^^^  policy  to  each  line  on  the  sheet.     Each  sheet  must  be 

headed  with  the  calendar  year  of  issue.  A  sheet  must  not 
contain  policies  dated  in  different  years.  Policies  dated  back  to  a  pre- 
ceding year  should  be  entered  on  the  sheet  pertaining  to  that  year.  AH 
policies  dated  back  more  than  three  months  are  to  be  excluded.  When 
more  than  one  policy  has  been  issued  on  a  single  application,  each  policy 
is  to  be  treated  separately. 

Perforated      '^^^   companies  which  furnish  their   data  on  policy  sheets 
Cards  ^^^^  ^^  charged  with  the  actual  cost  of  the  perforated  cards 

and  of  preparing  them.  The  committee  is  willing  to  under- 
take the  perforation  of  the  cards.  When  the  data  are  furnished  on  cards 
it  is  essential  that  the  cards  be  on  the  forms  prepared  by  the  committee. 
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Companies  which  perforate  their  own  cards  are  strongly  advised  to  first 
enter  the  data  on  the  policy  sheet  or  other  medium,  preparing  the  per- 
forated cards  therefrom,  as  experience  has  shown  that  the  liability  to 
error  is  thereby  greatly  reduced. 

To  avoid  error  different  colored  cards  will  be  used  for  policies  issued 
(a)  prior  to  1900,  (b)   1900  to  1914  inclusive. 

AMOUNT  OF  INSUBANCE. 

The  investigation  will  be  based  upon  initial  amounts  insured,  disregard- 
ing any  return  premium  element  or  increasing  insurance.  Instalment  and 
Income  Policies  are  to  be  taken  at  the  commuted  value  of  the  instalments- 
certain,  and  the  same  rule  shall  apply  to  other  policies  of  like  character. 
The  companies  are  requested  to  give  the  initials  and  date  of  birth  of  the 
insured  where  insurance  of  $50,000  or  more  was  effected  on  one  applica- 
tion, in  order  that  the  committee  may  handle  properly  policies  for  large 
amounts  on  individual  risks. 

The  amount  of  insurance  is  to  be  taken  to  the  nearest  one  hundred 
dollars. 

When  policies  are  either  increased  or  decreased  in  amount  they  are  to 
be  considered  as  terminated  as  of  the  date  of  change,  except  that  policies 
changed  before  the  end  of  the  first  year  shall  be  considered  as  having 
been  issued  for  the  increased  or  decreased  amount. 

PLAN   OF  INSUEANCE. 

The  mortality  will  be  investigated  in  four  main  groups  of  insurance, 
groups  5  and  6  being  subdivisions  of  4. 

The  data  on  forms  of  policy  other  than  those  noted  below  are  not  to 
bo  supplied. 

In  entering  the  plan  of  insurance  either  on  sheets  or  on  perforated  cards 
the  following  code  is  to  be  used: 

Code  No.  Plan  of  Insurance. 

1  Ordinary  Life,  or  Endowment  insurance,  maturing  at  age  80   or 

over. 

2  19  and  20  Payment  Life  policies,  or  19  and  20  Premium  Endow- 

ment insurance  maturing  at  age  80  or  over. 

3  19  and  20  Year  Endowment  insurance  maturing  at  ages  under  80, 

with  premiums  payable  during  the  whole  term. 

4  10  Year  Non-Eenewable  Term  or  10  Year  Eenewable  Term,  running 

as  term  insurance,  during  the  first  10  year  period;  i.  e.,  ex- 
posure within  the  original  10  year  term  alone  is  to  be  included 
in  this  group. 

5  Policies  converted  or  changed  from  10  Year  Non-Renewable  or  10 

Year  Eenewable  Term  to  any  other  plan  without  a  new  medical 
examination  before  the  end  of  the  original  term  period.  The 
exposure  is  to  run  from  the  date  of  the  change,  irrespective  of 
the   registry   date   of   the   changed   policy. 

6  Policies   renewed   or   converted  from   10  Year  Eenewable   Term   to 

any  other  plan  without  a  new  medical  examination  at  the  end 

of  the  original  term  period.     Exposure  is  to  run  from  the  date 

of   change. 

Some  of  the  policies  in  group  4  will  also  be  included  in  group  5  or  6. 

In   such   cases   separate   entries   should   be   made   in   the   policy   sheets,   or 

separate  cards  prepared  for  the  exposures  under  groups   5  and   6.     Cases 

appearing  in  groups  5  and  6  should  be  entered  on  policy  sheets  which  have 

the  year  of  the  change  as  the  year  of  issue;  on  the  perforated  cards  the 

year  of  issue  should  be  the  year  of  change  to  group  5  or  6.     In  group  5 

the  year  of  issue  of  the  original  policy  should  be  given  in  the  policy  sheets 

in  the  columns  headed  ' '  Space  for  Company 's  own  use. ' ' 
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When  a  policy  appearing  under  code  no.  1,  2  or  3  is  changed  to  another 
plan,  it  is  to  be  considered,  for  convenience,  as  terminated  at  the  date  of 
change,  except  that  policies  changed  before  the  end  of  the  first  year  are 
to  be  considered  as  having  been  issued  on  the  plan  to  which  they  were 
changed. 

SEX. 

As  separate  investigations  may  be  made  of  the  mortality  among  men 
and  women,  the  former  are  to  be  designated  by  *'M"  and  the  latter  by 
"F"  in  the  policy  sheets  and  on  the  cards. 

EESIDENCE   AT   DATE   OF   ISSUE. 

As  investigations  will  probably  be  made  of  the  relative  mortality  in 
different  sections  of  the  United  States  and  Canada,  the  state  or  province 
is  to  be  recorded.  All  companies  are  expected  to  use  the  code  appearing 
in  the  attached  Schedule,  whether  policy  sheets  or  perforated  cards  are  used. 

The  residence  at  date  of  application  is  to  be  taken,  and  no  changes  are 
to  be  recorded.  Residence  in  Canada  should  be  reported  according  to  the 
present  geographical  limits  of  the  Provinces. 

AGE  AT  ENTRY. 

The  entry  age  is  to  be  taken  at  nearest  birthday.  Companies  which 
have  made  use  of  the  next  birthday  should  be  especially  careful  as  to  this 
rule.  Care  should  also  be  taken  that  the  true  age  be  recorded  at  the 
younger  ages  at  entry. 

DUBATION  OF  INSUBANCE. 

The  duration  is  to  be  obtained  by  taking  the  difference  between  the 
calendar  year  of  issue,  whether  prior  to  1900  or  not,  and  the  calendar  year 
of  termination,  ignoring  the  days  of  grace.  This,  however,  does  not 
apply  to  termination  by  death  if  the  death  occurred  after  the  anniversary 
of  the  policy  in  the  same  calendar  year,  in  which  case  the  duration  by  the 
foregoing  rule  is  to  be  increased  by  one  year.  For  example,  for  a  policy 
dated  July  1,  1902,  with  date  of  death  June  5,  1912,  the  duration  would  be 
ten  years;  but  if  death  occurred  August  15,  1912,  the  duration  would  be 
eleven  years.  If  death  occurred  January  20,  1913,  the  duration  would  also 
be  eleven  years. 

For  convenience,  policies  issued  with  interim  term  of  less  than  a  year 
are  to  be  considered  as  issued  at  the  expiry  of  such  term,  and  care  should 
be  taken  to  exclude  deaths  during  the  interim  term. 

Policies  issued  with  preliminary  term  valuation  and  uniform  premiums 
are  to  be  included  from  date  of  issue  exactly  as  if  they  had  been  granted 
under  a  level  premium  valuation. 

Policies  converted  into  extended  insurance  are  to  be  recorded  as  con- 
tinuing in  force  until  terminated  unless  they  are  reduced  in  amount,  in 
which  case  they  should  be  treated  as  lapsed  at  date  of  conversion. 

Policies  converted  into  reduced  paid-up  insurance  are  to  be  treated  as 
terminated  as  of  the  date  of  conversion,  and  their  subsequent  history 
ignored,  unless  restored,  in  which  case  the  general  rule,  given  in  the  next 
paragraph,  will  apply. 

When  policies  have  lapsed  and  have  been  restored  within  six  months,  the 
lapse  is  to  be  ignored  and  the  policy  treated  as  if  there  had  been  no  break 
in  the  continuity  of  the  risk.  In  other  cases  the  policy  is  to  be  treated  as 
lapsed  and  the  restoration  is  to  be  ignored,  except  in  cases  running  on 
term  extension  for  the  original  amount  at  date  of  revival,  which  are  to  be 
restored  as  of  the  due  date  of  the  premium,  i.  e.,  both  lapse  and  restora- 
tion are  to  be  disregarded. 
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In  accordance  ■nith  the  instructions  under  "Plan  of  Insurance,"  10 
Tear  Term  policies  completing  ten  years'  duration  are  to  be  treated  as 
terminated  on  the  tenth  anniversary  and  code  No.  4  (expired)  used.  Any 
subsequent  duration  of  the  original  or  a  substitute  policy  will  be  included 
with  policies  listed  under  No.  6  of  the  Plan  of  Insurance  Code. 

Policies  issued  with  deferred  dividend  periods  of  10  years  or  more,  and 
which  continue  in  force  to  the  end  of  the  deferred  dividend  period  are  to 
be  treated  as  terminated  at  that  date. 

Policies  in  force  at  their  anniversaries  in  1915  are  not  to  be  continued 
under  observation  after  such  anniversaries,  and  the  duration  of  the  policy 
is  to  be  omitted  and  "X"  is  to  be  used.  Great  care  must  be  taken  not 
to  include  any  deaths  which  occur  after  the  anniversary  in  1915. 

POLICIES  TO  BE  OMITTED. 

The  following  are  to  be  omitted  from  the  investigation: 

A     Policies  not  taken. 

B  Policies  terminated  otherwise  than  by  death  in  the  same  calendar 
year  as  dated.  Policies  issued  prior  to  1900  and  terminated  prior  to 
1901,  unless  termination  was  by  death  during  the  year  1900  and  after 
policy  anniversary  in  that  year. 

G     Policies  for  less  than  $1,000. 

D     Policies  issued  on  the  Industrial  or  Intermediate  plan. 

E     Policies  issued  in  any  country  outside  of  the  United  States  or  Canada. 

F  Policies  issued  by  way  of  reinsuring  part  of  the  individual  risk  of 
another  company. 

G  Policies  reinsured  in  bulk,  i.  e.,  insurance  on  a  number  of  policy- 
holders taken  over  from  another  company  at  the  same  time,  except  where 
the  change  is  merely  one  of  corporate  form. 

H  Policies  issued  on  underaverage  or  substandard  lives.  These  include 
policies  issued  at  an  extra  premium,  placed  in  a  special  dividend  class,  or 
charged  with  a  lien.  Policies  issued  at  standard  rates  on  another  plan 
than  that  applied  for  are  to  be  included.  Policies  on  women  on  which  an 
extra  premium  was  charged,  or  which  were  placed  in  a  special  dividend 
class,  on  account  of  sex  only,  are  to  be  included  in  the  investigation.  Ex- 
clusion in  cases  of  extra  premium  for  foreign  residence  applies  only  when 
the  extra  premium  runs  from  the  date  of  issue  of  the  policy.  If,  one  year 
or  more  after  issue,  the  policy  becomes  subject  to  extra  premium,  no 
account  is  to  be  taken  of  the  fact,  and  the  case  is  to  be  included  in  the 
investigation. 

I     Policies  incontestable  from  the  date  of  issue. 

J  Policies  issued  on  the  group  insurance  plan,  or  on  any  other  plan 
which  did  not  call  for  a  regular  medical  examination. 

K    Joint  Life  Policies. 

L  Policies  issued  originally  on  the  fraternal  assessment  or  flexible 
premium  plan,  unless  re-issued  on  medical  re-examination,  in  which  cases 
they  are  to  be  treated  as  new  insurances  as  of  the  re-issued  date. 

M     Policies  dated  back  more  than  three  months. 

N     Policies  issued  on  plans  not  specified  under  ' '  Plan  of  Insurance. ' ' 

O  Policies  issued  prior  to  1900  and  in  force  on  their  anniversaries  in 
1900  either  as  Term  Extension  or  Keduced  Paid-up. 

DEATHS. 

The  cause  of  death  is  to  be  recorded  by  the  code  used  in  the  Medico- 
Actuarial  Mortality  Investigation.  That  code,  a  copy  of  which  is  attached, 
is  based  upon  the  "International  Classification  of  Causes  of  Sickness  and 
Death,"  as  revised  by  the  International  Commission  at  the  session  in 
Paris  in  1909. 
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Special  eare  must  be  observed  in  handling  the  death  losses  so  as  to 
make  sure  that  all  deaths  are  included  as  such,  and  that  cases  terminated 
by  death  are  not  otherwise  recorded. 

ADDITIONAL  DATA  FOR  COMPANY'S  OWN  USE. 

A  company  may  record  additional  information  on  the  sheets  or  cards  if 
such  is  desired  for  its  own  purposes,  provided  the  space  required  for  the 
committee's  data  is  not  used. 

AVOIDANCE  OF  EBROR. 

It  is  suggested  that  the  transfer  of  the  records  from  the  register  to  the 
policy  sheets  or  cards  be  carefully  checked,  and  that  such  checking  be  done 
by  a  clerk  other  than  the  one  who  prepared  the  sheets  or  cards.  When 
there  is  any  doubt  regarding  the  proper  entry  it  should  be  referred  to  the 
actuary  of  the  company;  and  if  he  is  in  doubt  the  matter  should  be  sent 
for  adjudication  to  this  committee. 

DATE  WHEN  DATA  SHOULD  BE  IN  HANDS  OF  COMMITTEE. 

The  committee  hopes  that  the  data  will  be  in  its  hands  by  the  31st  of 
October,  1916.  Companies  which  arrange  to  supply  policy  sheets  should 
send  them  to  the  committee  in  batches  as  soon  as  completed  in  order  that 
the  perforated  cards  may  be  prepared  without  delay. 

Communications  should  be  sent  to  the  Committee  on  Mortality  Tables, 
care  of  Actuarial  Society  of  America,  346  Broadway,  New  York. 

CODE  FOB  MODE  OF  TEBMINATION. 

Code  No. 

0.  Lapsed. 

1.  Term  Extension  expired. 

2.  Reduced  Paid-up  or  Reduced  Term  Extension. 

3.  Purchased. 

4.  Expired. 

5.  Matured. 

6.  Completion  of  deferred  dividend  period. 

7.  Change  in  plan  or  in  amount  not  included  in  No.  2. 
8. 

9.    Dead. 

Policies  terminated  on  account  of  foreclosure  of  loan  are  to  be  treated 
as  purchased. 

When  the  policy  is  in  force  at  the  anniversary  in  1915  the  letter  "X" 
should  be  entered  in  the  policy  sheet  under  the  heading  of  "Duration." 
In  the  case  of  the  perforated  card,  the  space  marked  "  X "  should  be 
punched  in  the  Duration  field. 

BESIDENCE  AT  DATE  OF  ISSUE. 

The  following  code  is  the  same  as  that  used  for  Habitat  in  the  Medico- 
Actuarial  Mortality  Investigation  except  that  certain  States  are  not  sub- 
divided. The  numbers  omitted  refer  to  these  States.  For  example,  "0" 
was  ' '  Alabama,  Gulf  Counties, ' '  and  "  1 "  "  Alabama,  other  Counties. ' ' 
If  more  convenient,  the  contributing  companies  need  not  re-code  the  data 
required  for  the  present  investigation,  but  may  use  the  code  for  Habitat 
of  the  Medico-Actuarial  Mortality  Investigation. 
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Code 

Code 

Code 

No 

No. 

No. 

0. 

Alabama 

26. 

Michigan 

49. 

Texas 

2. 

Alaska 

27. 

Minnesota 

61. 

Utah 

3. 

Arizona 

28. 

Mississippi 

62. 

Vermont 

4. 

Arkansas 

31. 

Missouri 

53. 

Virginia 

6. 

California 

32. 

Montana 

54. 

"Washington 

7. 

Colorado 

33. 

Nebraska 

55. 

West  Virginia 

8. 

Connecticut 

34. 

Nevada 

56. 

"Wisconsin 

9. 

Delaware 

35. 

New  Hampshire 

57. 

"Wyoming 

10. 

District  of  Columbia 

36. 

New  Jersey 

80. 

Maritime  Provinces,  i.e., 

11. 

Florida 

37. 

New  Mexico 

Nova    Scotia,    New 

13. 

Georgia 

38. 

New  York 

Brunswick,  and  Prince 

15. 

Idaho 

39. 

North  Carolina 

Edward  Island 

16. 

Illinois 

40. 

North  Dakota 

81. 

Province    of    Quebec 

17. 

Indiana 

41. 

Ohio 

82. 

Province  of  Ontario 

18. 

Iowa 

42. 

Oklahoma 

83. 

Provinces   of   Manitoba, 

19. 

Kansas 

43. 

Oregon 

Saskatchewan    and  Al- 

20. 

Kentucky 

44. 

Pennsylvania 

berta 

21. 

Louisiana 

45. 

Rhode  Island 

84. 

British  Columbia 

23. 

Maine 

46. 

South   Carolina 

85. 

Klondike      and      Yukon 

24. 

Maryland 

47. 

South  Dakota 

Districts 

26. 

Massachusetts 

48. 

Tennessee 

CAUSES  OF  DEATH. 

The  "causes  of  death"  code  is  the  same  as  was  used  in  the  Medico- 
Actuarial  Mortality  Investigation,  T.  A.  S.  A.,  XI,  430. 
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Vol.  XVII,  Part  II.  No.  56 

TRANSACTIONS 

OCTOBER  19TH  AND  20TH,  1916. 


Addkess  of  the  President^  Arthur  Hunter. 

SOCIAL  INSUEANCE. 

CoMPULsoEY  Insurance  for  Wage  Earners  against  Accident, 
Sickness,  Death,  Invalidity  and  Unemploy- 
ment— Old  Age  Pensions. 

A  few  years  ago  the  term  "  Social  Insurance  "  was  seldom  heard, 
and  its  meaning  was  known  only  to  a  few  persons,  principally  actu- 
aries, economists  and  sociologists.  To-day  certain  branches  of  so- 
cial insurance  are  in  operation  in  this  country,  and  practically  all 
the  other  phases  are  under  discussion.  This  movement  vitally  in- 
terests actuaries,  because  they  should  be  responsible  for  the  basic 
scientific  principles  and  for  the  estimates  of  cost.  I  do  not  mean 
that  we  should  be  held  responsible  for  proposing  the  lines  on  which 
social  insurance  should  be  undertaken  in  the  various  states  and 
under  the  different  governments,  because  there  must  be  a  marked 
difference  of  opinion  with  regard  to  the  desirability  of  certain 
features,  but  there  should  be  no  question  about  the  soundness  of 
the  underlying  principles. 

In  a  recent  address  Dr.  Rubinow  devoted  several  pages  to  an 
effort,  to  define  Social  Insurance.  As  he  could  not  find  an  entirely 
satisfactory  definition  I  shall  not  try  to  make  a  complete  one  and 
will  merely  state  that,  in  my  judgment,  Social  Insurance  is  an  en- 
deavor to  give  a  measure  of  social  justice  through  the  assumption 
by  the  community  of  the  burden  of  the  loss  which  the  individual 
sustains  through  accident,  death,  sickness,  invalidity,  unemploy- 
14  195 
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ment  and  old  age.  From  this  it  may  be  seen  that  social  insurance 
as  understood  at  the  present  time  covers  the  following  kinds  of 
indemnity : 

Workmen's  compensation,  or  protection  against  industrial  accidents ; 
Sickness  or  health  insurance,  including  medical  attention,  surgical 

and  nursing  attendance,  medicines  and  surgical  supplies ; 
Invalidity  or  permanent  disability  benefits; 
Old  age  pensions; 
IJnemployment  insurance. 

The  foregoing  divisions  of  social  insurance  indicate  that  the 
underlying  motive  is  social  justice,  with  the  emphasis  on  the  re- 
sponsibility of  the  community  to  the  individual.  The  commu- 
nity has  come  to  realize  that  the  workers  should  be  properly  pro- 
tected, and  that  their  deterioration  or  destruction  should  be  as  much 
a  charge  against  the  industry  as  the  replacing  of  steel  machines 
"which  have  worn  out.  The  change  of  point  of  view  in  this  country 
with  regard  to  the  status  of  the  worker  is  probably  due  to  three 
factors : 

First,  the  change  from  an  agricultural  to  an  industrial  nation  in 
which  the  risk  to  the  employee  has  become  a  serious  factor. 

Second,  the  realization  that  the  average  workman  has  not  enough 
surplus  earnings  to  protect  himself  against  sickness,  accident,  un- 
employment and  old  age,  and  to  leave  a  provision  for  his  family  in 
event  of  his  death  during  his  producing  years. 

Third,  the  increasing  belief  that  the  industry  or  the  consumer 
ehould  bear  the  cost  of  any  misfortune  which  it  is  not  within  the 
ability  of  the  workman  to  avoid,  such  as  accident  due  to  employ- 
ment, sickness  due  to  unsanitary  surroundings,  unemployment  due 
to  economic  conditions. 

In  the  compass  of  a  brief  address  it  would  be  impossible  to  deal 
with  social  insurance  except  in  a  fragmentary  way.  My  purpose  is 
to  point  out  a  few  of  the  principal  effects,  actual  or  probable,  which 
may  not  have  been  noticed  by  those  who  have  not  made  a  special 
study  of  the  subject. 

Workmen's   Compensation  for  Industrial  Accidents. 

Seven  years  ago  there  was  not  a  single  act  on  the  statute  books  of 
the  various  states  covering  specified  compensation  to  workmen  for 
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industrial  accidents.  When  bills  were  first  introduced  there  was 
opposition  from  many  quarters,  but  this  died  down  so  rapidly  that 
at  the  present  time  two-thirds  of  the  states  have  Workmen's  Com- 
pensation Acts.  Before  the  enactment  of  such  legislation  the  usual 
recourse  for  an  injured  workman  was  to  bring  an  action  at  law 
against  his  employer.  Many  just  claims  were  not  paid  because  the 
lawyers  for  the  employers  used  one  of  the  following  defenses:  1st, 
that  the  accident  was  due  to  the  negligence  of  a  fellow  servant ;  3d, 
that  the  accident  was  due  to  the  contributory  negligence  of  the  per- 
son injured;  3d,  that  the  employee  accepted  certain  risks  when  he 
agreed  to  do  the  work.  The  result  of  this  condition  of  things  was 
that  the  employer  was  put  to  a  great  deal  of  expense  for  legal  serv- 
ices, and  that  the  employee  had  to  pay  in  legal  expenses  a  goodly 
share  of  the  compensation  for  injury  where  any  was  obtained.  The 
custom  arose  among  some  lawyers  of  taking  such  cases  on  contin- 
gent fees,  which  ran  as  high  as  one-half  of  the  sum  received  from 
the  corporation.  Many  large  employers  of  labor  realized  the  in- 
justice and  the  inexpediency  of  the  old  system,  and  assisted  power- 
fully in  having  measures  passed  for  the  relief  of  their  employees. 

Under  the  new  acts  the  three  lines  of  defense  mentioned  above 
cannot  generally  be  used,  and  there  is  now-a-days  no  expense  for 
the  employer  other  than  that  of  investigation,  and  none  for  the 
injured  employee.  I  have  asked  the  officers  of  a  number  of  large 
corporations  to  give  me  their  experience.  Many  of  these  men  were 
at  first  opposed  to  Compensation  Acts.  The  general  experience  is 
that  the  new  acts  are  less  expensive  to  the  corporations  than  were 
the  old  conditions,  and  that  practically  all  the  money  expended  goes 
to  the  injured  employee  or  his  family;  whereas,  formerly,  nearly 
one-half  of  the  money  expended  by  the  corporation  and  by  the  work- 
man was  spent  in  legal  fees  and  expenses. 

Decisions  have  been  made  by  the  Courts  that  certain  of  the  work- 
men's compensation  acts  were  illegal  because  they  were  contrary  to 
the  constitution  of  the  United  States  in  that  they  did  not  treat  all 
employers  and  all  employees  alike,  or  because  they  placed  the  burden 
on  employers  who  were  not  guilty  of  any  fault.  This  has  been  met  by 
a  provision  that  the  employer  and  his  employees  may  choose  whether 
to  come  under  the  provisions  of  the  compensation  act  or  under  those 
of  the  common  law.  As  the  amount  of  damages  under  the  latter 
may  be  larger  though  more  uncertain  to  be  received,  as  the  legal 
expenses  are  apt  to  be  heavy,  and  as  the  employer's  defenses  under 
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the  common  law  cannot  be  pleaded  if  he  fails  to  elect  to  come  under 
the  Compensation  Act,  it  is  nearly  always  found  that  both  em- 
ployer and  employee  prefer  to  come  under  the  provisions  of  the 
state  compensation  act. 

It  is  hardly  necessary  to  describe  these  compensation  acts  except 
to  say  that  provision  is  made  for  a  weekly  payment  during  disability 
from  injury,  such  amount  being  in  the  majority  of  the  states  one- 
half  of  the  average  weekly  wages,  with  a  maximum  of  $15  in  the 
most  liberal  acts,  and  a  minimum  of  say  $5.  In  21  states  the 
maximum  period  during  which  a  weekly  allowance  for  total  per- 
manent disability  is  payable  ranges  from  260  to  520  weeks  (averag- 
ing 8  years)  with  a  maximum  indemnity  of  from  $3,000  to  $6,240 
(averaging  $-4,450).  A  scale  of  compensation  is  made  for  the  loss 
of  fingers,  toes,  arm,  foot,  etc.,  either  of  specified  amount  or  in  the 
form  of  a  valuation  which  takes  account  of  age,  occupation  and 
nature  of  injury.  Medical  aid  and  hospital  service  are  usually 
provided.  Compensation  in  money  is  not  granted  unless  the  in- 
jury has  entailed  more  than  two  weeks'  absence  from  work  in  the 
majority  of  the  states  and  either  one  week  or  10  days  in  the  others, 
with  the  exception  of  two  States  where  there  is  no  "waiting" 
period.  Medical  aid,  hospital  attendance,  medicines,  and  surgical 
appliances  are  generally  supplied,  however,  during  that  period, 
In  event  of  the  death  of  the  employee  through  accident  in  connec- 
tion with  his  work,  the  widow  receives  a  proportion  of  his  former 
wages  for  a  fixed  period  or  during  her  widowhood.  An  additional 
allowance  is  sometimes  made  for  each  child  until  attaining  the  age 
of  sixteen  or  eighteen,  but  the  total  for  widow  and  children  does 
not  exceed,  in  any  state,  two-thirds  of  the  wages  of  the  deceased 
employee.  Provision  is  made  for  other  dependents  if  there  is  not 
a  widow  or  children.  In  states  which  have  compensation  acts, 
three-fourths  grant  the  allowance  to  dependents  for  a  limited  period 
only,  the  minimum  being  4|  years,  and  the  maximum  10  years. 
Eeasonable  funeral  expenses  are  allowed,  a  maximum  being  fixed, 
generally  $100.  An  interesting  feature  in  the  New  York  Law  is 
the  provision  on  re-marriage  of  the  widow  for  the  payment  of  a 
lump  sum  equal  to  two  years'  allowance.  Legislators  seem  to  have 
considered  either  that  obstacles  should  not  be  put  in  the  way  of 
re-marriage,  or  that  there  should  be  no  incentive  to  concealing 
re-marriage. 

By-Products  of  WorJcmen's  Compensation  Acts. — The  President 
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of  the  Casualty  Company  of  America  recently  stated  that  the  eco- 
nomic loss  through  industrial  accident  in  the  United  States  is  more 
than  $250,000,000  each  year.  This  indicates  that  a  reduction  in 
the  rate  of  loss,  which  may  be  considered  as  a  by-product  of  the 
Workmen's  Compensation  Acts,  would  be  a  substantial  gain  in 
human  life  and  in  money.  There  seems  to  have  been  a  marked 
saving  in  human  life,  accompanied  by  a  distinct  decrease  in  the 
number  of  non-fatal  accidents,  through  the  Workmen's  Compensa- 
tion Acts  of  New  York  State.  In  some  large  mills  the  accidents 
have  been  reduced  to  one-half  of  what  they  were  five  years  ago. 
The  official  just  referred  to  stated  that  one-third  of  the  reduction  in 
accidents  has  been  accomplished  through  the  use  of  mechanical  de- 
vices, and  that  two-thirds  have  been  the  result  of  organization  and 
education,  consisting  of  rigid  inspection,  careful  instruction  of 
workmen,  adequate  supervision,  and  strict  discipline.  In  one  of  the 
great  railroad  systems  the  rate  of  accident  was  reduced  in  two  years 
by  nearly  one-half,  partly  as  the  result  of  the  so-called  "  Safety 
First "  movement.  The  saving  of  human  life  and  limb  may  truly 
be  considered  a  by-product  of  the  Compensation  Acts. 

There  may  be  an  increase  in  the  accident  rate  during  1915  and 
1916  over  the  two  preceding  years,  owing  to  the  larger  proportion 
of  untrained  persons  employed  during  the  later  period,  the  rapid 
industrial  expansion,  and  the  haste  to  complete  contracts,  due  to 
war  conditions.  This,  however,  is  a  passing  phase  and  deductions 
drawn  from  a  comparison  of  the  accident  rates  in  these  years  should 
be  accepted  with  caution. 

In  passing,  it  should  be  noted  that  the  impetus  which  has  made 
the  "  Safety  First "  movement  a  success  came  partly  from  the  em- 
ployers, who  were  mainly  influenced  by  the  cost  of  compensation 
to  their  employees.  One  of  the  most  striking  instances  in  my  knowl- 
edge is  that  connected  with  the  building  of  the  Woolworth  Tower 
in  New  York.  It  used  to  be  said  that  the  building  of  a  skyscraper 
cost,  roughly  speaking,  one  life  for  every  story  above  the  tenth. 
The  Woolwort^h  Building  has  sixty  stories  in  the  tower,  is  790  feet 
high,  and  yet  not  one  life  was  lost  in  building  it.  There  were  two 
inspectors  of  an  insurance  company  on  duty  to  see  that  proper 
safeguards  were  supplied  for  the  men,  and  that  the  employees  were 
not  allowed  to  take  unnecessary  risks.  The  by-product  of  the 
Workmen's  Compensation  in  this  case  was  an  unquestioned  saving 
in  human  life,  partly  because  the  owners  could  not  get  reliable  in- 
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surance  protection  unless  every  precaution  was  taken  against  acci- 
dent. That  in  many  lines  of  industry  there  was  a  possibility  for 
saving  human  life  may  be  proved  by  an  example  from  records  of 
the  Interstate  Commerce  Commission,  from  which  it  appears  that 
there  was  one  fatality  for  every  105  railroad  trainmen  employed  in 
1890,  while  there  was  only  one  fatality  for  every  340  trainmen 
employed  in  1915.  The  rate  of  fatal  accidents  among  trainmen  is 
therefore  less  than  one-third  of  what  it  was  twenty-five  years  ago. 
Competition  for  Business  under  WorJcmen's  Compensation  Acts. 
— As  the  principal  aim  of  Worlonen's  Compensation  Acts  should  be 
the  prevention  of  accidents  rather  than  the  payment  of  claims, 
actuaries  would  naturally  like  to  see  the  legislative  enactments  on 
lines  which  would  make  it  greatly  to  the  interest  of  the  employer 
to  introduce  safeguards  and  to  educate  his  workmen.  If  the  rates 
of  premium,  or  the  dividends,  were  in  no  way  differentiated  accord- 
ing to  the  preventive  methods  introduced  into  the  several  factories, 
there  would  be  less  incentive  to  reduce  the  accident  rate.  It  seems 
very  desirable,  therefore,  to  have  such  competition  as  might  achieve 
this  object.  It  might  not  be  in  the  matter  of  rates  but  in  complete- 
ness of  indemnity  or  of  service.  Several  states  have  made  insur- 
ance under  Workmen's  Compensation  Acts  a  state  monopoly,  and 
I  question  whether  there  is  likely  to  be  as  rapid  a  decrease  in  the 
accident  rate  in  those  states  as  in  others  where  there  is  free  com- 
petition for  the  insurance.  There  is  a  strong  tendency  to  induce 
the  employers  to  adopt  the  best  preventive  measures  in  a  state,  for 
example,  where  there  is  competition  between  a  compensation  bureau 
financed  by  the  state,  a  number  of  privately  owned  companies,  and 
a  host  of  mutual  companies.  Under  such  conditions  it  is  deemed 
advisable  by  some  authorities  to  limit  the  expenses  by  law  especially 
those  for  the  acquisition  of  new  business. 

Sickness  or  Health  Insurance. 

Whether  this  insurance  is  spoken  of  as  sickness  or  as  health 
insurance,  it  refers  to  a  payment  to  the  employee  during  his  or  her 
sickness.  Among  the  working  class  the  entire  burden  of  sickness 
generally  falls  upon  the  shoulders  of  the  wage-earners.  Ethically, 
is  this  just?  Socially,  is  it  expedient?  It  is  estimated  that  of  the 
thirty  million  wage-earners  in  the  United  States  each  one  loses  on  the 
average  nine  days  yearly  from  sickness,  and  that  the  loss  of  wages 
and  the  cost  of  medical  and  surgical  attendance  is  nearly  $700,000- 
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000  per  annum ;  that  sickness  was  the  apparent  cause  of  the  poverty 
in  38  per  cent,  of  the  charity  cases  studied  by  the  United  States 
Immigration  Commission  in  1909,  and  that  the  sickness  in  many 
cases  was  due  to  occupation.  Is  it  not  the  duty  of  the  community 
to  prevent  sickness,  and,  when  it  does  occur,  to  limit  its  ravages 
as  much  as  possible?  Under  state  plans  for  compulsory  health 
insurance,  provision  is  generally  made  for  medical  and  surgical 
attendance,  medicines,  and  surgical  supplies,  so  that  means  are 
provided  for  curing  sickness  as  quickly  as  possible,  and  for  pre- 
venting its  passing  into  a  serious  phase  whenever  feasible. 

Sickness  plans  generally  provide  for  payment  of  a  proportion  of 
the  wages,  say  two-thirds,  during  the  first  six  months  of  sickness, 
excluding,  however,  sickness  of  a  few  days'  duration.  We  need  not 
here  go  into  details  as  to  the  method  of  determining  the  wages 
when  there  has  not  been  steady  employment,  or  as  to  the  deductions 
from  the  weekly  allowance  in  case  hospital  treatment  and  nursing 
attendance  are  provided;  nor  need  we  take  up  the  means  of  pro- 
viding such  medical  and  surgical  service.  These  are  matters  which 
in  the  various  states  depend  on  the  conditions  in  the  community, 
the  sentiment  of  legislators  on  the  subject,  and  the  amount  which 
the  community  wishes  to  spend.  The  main  question  to  be  con- 
sidered, after  determining  the  extent  of  the  benefits,  is,  how  is  the 
cost  to  be  met  and  who  is  to  bear  it.  Under  the  bills  introduced 
in  several  states  during  the  early  part  of  1916,  the  employer  and 
employee  are  each  required  to  pay  two-fifths,  and  the  state  one-fifth 
of  the  cost.  Those  who  urge  this  manner  of  meeting  the  cost  think 
the  state  should  pay  one-fifth  "  in  order  to  interest  the  public  in  the 
results  of  the  insurance,"  and  to  force  the  state  to  recognize  its 
duty  as  the  guardian  of  the  health  of  those  of  its  people  unable  to 
fully  care  for  themselves.  In  considering  whether  or  not  the  state 
should  pay  a  part  of  the  cost  it  should  be  borne  in  mind  that  the 
community  is  responsible  for  the  health  conditions,  and  that  some 
illnesses,  such  as  typhoid  fever,  are  due  to  agencies  over  which  the 
health  officials  of  the  community  have  control.  So  far  as  the  em- 
ployers are  concerned,  it  is  thought  that,  as  part  of  the  sickness  is 
due  to  industrial  disease,  and  as  the  industry  should  bear  part  of  the 
cost  of  such  sickness,  the  employer  should  meet  half  of  the  cost  not 
borne  by  the  state,  i.  e.,  two-fifths.  It  goes  without  saying  that  the 
sanitary  conditions  in  the  factories  and  their  surroundings,  as  well 
as  the  incidents  of  the  occupation  or  industry,  have  in  many  cases 
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an  influence  on  the  sickness  rate.  It  was  found  in  Leipzig,  for 
example,  that  each  cement  and  lime  worker  lost  on  the  average  over 
thirteen  days  a  year  from  sickness,  while  the  office  employee  lost 
less  than  six  days  and  this  is  evidently  due  to  the  character  of  the 
work  in  the  industry.  Certain  diseases  may  be  ascribed  to  the  na- 
ture of  the  emplojTnent  in  many  lines  of  industry,  such  as  consump- 
tion in  the  printers'  trade,  and  nervous  disorders  in  other  trades  in 
which  the  workmen  are  unduly  speeded  up.  Of  course  the  indi- 
vidual stiould  also  pay  a  share  of  the  cost  of  sickness,  partly  because 
he  or  his  family  is  directly  responsible  for  a  certain  part  of  the 
sickness  rate,  this  being  in  many  instances  due  to  ignorance. 

The  question  which  naturally  arises  is,  will  such  a  plan  not  add 
greatly  to  the  burden  of  taxation  ?  Only  the  future  can  tell,  but  if 
the  best  methods  are  devised  there  is  good  reason  to  expect  that  the 
by-product  of  health  insurance  will  be  great  enough  to  offset  a  large 
part  of  its  cost.  Attention  has  already  been  drawn  to  the  possi- 
bility of  prevention  of  sickness,  and  of  the  speedier  curing  of  those 
in  ill  health.  So  far  as  the  state  is  concerned,  is  it  not  likely  to 
have  more  of  the  people  at  work  on  account  of  the  good  effects  of  a 
Health  Insurance  Act,  and  would  not  such  an  Act  in  scientific 
form  be  a  powerful  agency  for  siclcness  |)revention?  Furthermore, 
would  not  the  employers  have  a  great  incentive  to  put  their  fac- 
tories into  good  sanitary  condition,  and  would  they  not  have  a 
more  direct  interest  in  the  healthfulness  of  their  home  town,  es- 
pecially if  it  were  a  small  one?  If  the  water  supply  were  poor 
the  employer  would  take  a  greater  interest  in  getting  it  remedied 
because,  while  he  can  buy  bottled  water  for  his  family,  his  em- 
ployee cannot  do  so,  and  would  run  the  risk  of  typhoid  fever,  a 
part  of  the  cost  of  which  would  fall  on  the  employer.  It  is  as- 
sumed that  the  same  plan  is  adopted  as  has  already  been  indicated 
in  connection  with  insurance  against  industrial  accident,  namely, 
the  placing  of  a  goodly  share  of  the  responsibility  on  the  shoulders 
of  the  employer  through  the  rates  for  the  insurance  being  largely 
determined  according  to  the  conditions  in  each  particular  factory, 
town  or  industry.  In  health  insurance,  however,  another  element 
can  be  introduced,  namel}^,  the  placing  of  a  measure  of  the  re- 
sponsibility upon  the  workman  who  should  be  made  to  feel  that 
the  cost  depends  on  the  morbidity  rate  in  his  own  group.  In 
order  to  produce  this  effect,  which  would  result  in  a  great  economic 
saving  to  the  state,  plans  should  be  put  into  effect  which  would 
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allow  free  competition  for  the  insurance,  and  would  put  the  em- 
phasis on  prevention  of  sickness  by  making  the  ultimate  cost  less 
where  the  rate  of  sickness  runs  low. 

Rates  of  Contribution. — The  question  of  whether  a  flat  rate 
should  be  charged,  or  a  rate  varying  according  to  the  cost  in  various 
industries  or  localities,  is  a  serious  one.  While  there  are  good 
reasons  for  asking  those  in  healthful  occupations  to  bear  part  of  the 
burden  of  those  in  unhealthful  pursuits,  the  latter  being  generally 
necessary  to  the  community,  still  I  believe  that  the  best  results  will 
come  from  varied  rates,  assessed  largely  according  to  local  experi- 
ence, as  this  would  tend  to  keep  down  the  rate  of  sickness.  If  the 
same  rate  of  contribution  were  required  from  every  one  and  if  there 
were  independent  district  societies,  some  of  these  would  show  in 
a  short  time  a  large  surplus,  while  others  would  not  be  able  to  meet 
their  liabilities. 

One  of  the  difficult  questions  to  decide  is  the  relative  contribu- 
tion by  men  and  by  women.  A  report,  dated  May,  1916,  of  a 
Department  Committee  on  "National  Health  Insurance,"  to  the 
British  Houses  of  Parliament,  shows  that  the  rates  of  sickness 
among  women  had  been  underestimated  at  the  time  the  Act  was 
put  into  effect.  I  am  reliably  informed  that,  w'here  the  conditions 
were  equal,  the  sickness  rate,  and  especially  the  prolonged  sickness 
rate,  was  markedly  greater  among  women  than  among  men. 

Means  for  Putting  Health  Insurance  into  Effect. — This  brings 
us  to  the  means  or  machinery  for  putting  health  insurance  into 
effect.  It  would  not  be  advisable  to  build  up  bureaus,  either  state 
or  federal,  to  handle  this  matter  exclusively.  If  mutual  com- 
panies or  lodges  were  organized  in  industries  having  about  the 
same  degree  of  hazard  and,  as  far  as  possible,  in  the  same  locality, 
with  a  system  under  which  the  cost  in  cash  would  depend  on  the 
local  experience,  both  employers  and  employees  would  feel  the 
responsibility.  If  privately  owned  companies  could  compete  with 
these  mutual  companies  or  lodges,  offering  a  lower  rate,  provided 
measures  for  prevention  were  adopted  and  enforced,  still  greater 
efficiency  would  probably  result. 

It  has  been  suggested  that  there  should  be  a  state  bureau  sup- 
ported to  a  limited  extent  by  the  state,  wliich  would  to  a  certain 
degree  "make  the  pace"  for  the  other  carriers  of  sickness  insur- 
ance. There  is  great  difference  of  opinion  on  this  matter.  Some 
authorities  believe  that  it  would  be  best  to  have  health  insurance 
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carried  entirely  by  local  associations,  as  thereby  the  individuals  in 
the  community  would  be  directly  interested  in  keeping  down  the 
rate  of  sickness  and  in  maintaining  economy. 

It  seems  desirable,  whenever  possible,  to  use  existing  agencies, 
or  to  modify  them  so  that  they  can  be  effective.  It  is  as  wasteful 
to  destroy  a  human  organization  as  to  put  a  steel  machine  on  the 
scrap  heap  while  still  capable  of  doing  efficient  work.  The  British 
government  showed  good  statesmanship  in  carrying  out  its  health- 
insurance  plans  in  their  inception  through  the  great  Friendly  So- 
cieties organized  by  the  people  themselves.  These  agencies  had 
built  up  large  businesses,  had  dealt  directly  with  the  people,  had 
been  run  economically,  and  by  being  in  close  touch  with  their  con- 
stituents were  able  to  minimize  fraud.  If  a  standard  of  solvency 
were  required,  and  if  a  limitation  were  put  on  expenses,  similar 
societies  in  this  country  would  probably  be  run  more  economically 
and  with  less  friction  than  a  government  bureau,  from  which  it  is 
difficult  to  exclude  politics. 

Malingering. — One  of  the  arguments  most  frequently  brought 
against  compulsory  health  insurance  is  that  it  would  result  in  a 
large  number  of  persons  feigning  sickness.  This  is  known  as 
malingering,  a  malingerer  being  defined  as  one  who  feigns  or  in- 
duces sickness  to  avoid  service  or  to  shirk  duty.  In  most  systems  of 
compulsory  health  insurance  adequate  provisions  have  not  been  made 
to  prevent  this  evil,  and  while  experience  has  usually  shown  in  time 
ways  to  minimize  it,  difficulty  has  been  experienced  in  having  the 
necessary  changes  made  in  the  law.  It  is  all  the  more  desirable  there- 
fore to  have  preventive  measures  in  the  original  act.  If  the  employ- 
ers, the  employees  and  the  state  were  each  vitally  interested  in 
the  prevention  of  sickness,  thereby  reducing  the  cost,  malinger- 
ing would  not  be  a  vital  matter.  An  unfortunate  condition  would 
be  created  if  both  employer  and  employee  were  relieved  from  the 
financial  effect  of  malingering,  if  the  employee  were  led  to  believe 
that  such  effect  fell  on  the  state  or  if  all  parties  interested  were 
not  made  to  feel  that  it  was  to  their  benefit  to  assist  in  excluding 
claims  by  those  not  justly  entitled  to  sickness  allowance.  As  an 
example  of  the  evil  effect  of  lack  of  responsibility  on  the  employer 
and  employee,  I  may  mention  a  large  group  of  workers  whose  ex- 
perience was  quoted  to  me  by  a  prominent  British  actuary.  For 
several  years  before  the  enactment  of  Compulsory  Sickness  Insur- 
ance, this  group  had  a  voluntar}^  scheme  to  which  all  the  workmen 
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belonged  and  in  which  the  cost  depended  on  their  sickness  rate,  and 
hence  there  was  direct  responsibility.  After  the  law  was  enacted 
the  group  was  merged  in  the  workers'  class  at  large,  and  the  men 
began  to  feel  that  the  government  and  their  employers  were  the 
princinal  sni?erers  from  fraudulent  or  unnecessary  claims,  and  the 
sickness  rate  greatly  increased. 

It  goes  without  saying  that  the  sickness  allowance  should  not  be 
sufficiently  large  to  make  it  profitable  to  feign  sickness,  and  that 
the  family  physician  should  not  have  the  right  to  gi'ant  sickness 
benefits.  In  spite  of  all  precautions  the  sickness  rate  is  likely  to 
increase  for  the  first  few  years  after  the  inception  of  the  system, 
and  while  part  of  this  may  be  due  to  malingering,  the  greater  part 
would  no  doubt  be  due  to  treating  diseases  earlier  in  their  course, 
thereby  resulting  in  a  larger  percentage  of  speedy  cures  and  a 
smaller  proportion  of  deaths.  A  parallel  of  this  may  be  seen  in 
the  apparently  increasing  percentage  of  cures  from  tuberculosis, 
the  increase  being  mainly  due  to  a  greater  percentage  of  incipient 
cases  being  treated  than  formerly. 

One  of  the  methods  of  preventing  malingering  is  to  exclude 
benefits  during  the  first  week  of  sickness.  Another  is,  not  to  grant 
benefits  for,  say,  two  weeks,  dating  them  back  to  the  beginning  of 
the  illness  if  it  prove  to  be  of  an  extended  nature.  Neither  these 
methods,  nor  any  other,  will  entirely  prevent  the  evil,  but,  while 
the  rules  should  be  such  as  to  bar  unjust  claims,  as  far  as  possible, 
so  much  stress  should  not  be  laid  on  this  point  as  to  make  rules 
unjust  to  the  honest  workman.  To  defer  the  sickness  benefits  too 
long  would  be  a  distinct  hardship. 

Attitude  of  Employers  towards  Compulsory  Sickness  Insurance. 
— In  a  report  of  the  Committee  on  Industrial  Betterment,  of  the 
National  Association  of  Manufacturers,  presented  to  the  Associa- 
tion in  May  1916,  the  following  significant  statement  is  made  with 
regard  to  the  Health  Insurance  Bill  introduced  in  the  New  York 
Legislature  in  the  previous  winter: 

"  Eepresentatives  of  the  medical  profession,  manufacturers,  em- 
ployers and  union  labor  appeared  at  the  hearing.  It  is  a  striking 
and  significant  fact  that  no  one  spoke  in  opposition  to  the  desir- 
ability of  the  principle  of  sickness  insurance." 

In  another  part  of  the  report  the  following  appears : 
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"But,  at  this  juncture,  we  yield  to  the  opinion  that  the  spirit 
and  purpose  of  sickness  insurance,  being  fundamentally  a  social 
and  economic  necessity,  ....■" 

All  that  I  wish  to  bring  out  by  this  quotation  is  the  opinion  ex- 
pressed regarding  the  necessity  of  sickness  insurance.  The  Com- 
mittee stated  its  attitude  towards  sickness  insurance  in  the  follow- 
ing terms : 

"  1.  The  plan  must  be  made  inclusive  of  all  employments  and 
occupations  without  discriminations  and  with  only  such  exemp- 
tions as  are  necessary  to  secure  the  practical  administration  of  the 
act. 

"2.  The  plan  must  contain  the  elements  of  compulsion,  direct 
or  indirect,  as  a  matter  of  expediency  in  securing  the  acceptance 
of  the  act. 

"  3.  The  carrying  agency  must  provide  for  free  competition  as 
between  state,  commercial  and  mutual  methods  of  insurance. 

"4.  Distribution  of  the  cost  must  be  in  relation  to  the  responsi- 
bility for  the  siclmess. 

"  5.  The  protection  of  the  funds  demands  that  the  insurance  be 
predicated  upon  physical  examination." 

The  foregoing  is  worthy  of  careful  study,  as  the  Manufacturers' 
Committee  apparently  enunciate  conditions  under  which  health 
insurance  would  be  satisfactory  to  them. 

Government  Efforts  to  Prevent  Sickness. — It  is  not  necessary  to 
enumerate  the  usual  activities  of  the  federal  government  and  the 
state  governments  in  preventing  disease.  I  should  like  to  draw 
attention  to  newly  suggested  phases  of  such  activity  which  are  not 
yet  generally  recognized  or  properly  valued.  One  of  these  is  the 
provision  advocated  that  men  and  women  shall  not  work  more 
than,  say,  ten  hours  a  day.  In  a  recent  number  of  the  Monthly 
Review  of  the  Bureau  of  Labor  Statistics,  issued  by  the  United 
States  government,  the  following  statement  is  made: 

"  The  right  to  limit  hours  of  work  for  children  was  early  recog- 
nized; .  .  .  then  the  right  to  limit  hours  in  dangerous  occupations, 
as  a  safety  measure,  was  reluctantly  conceded.  Now  the  State  of 
Oregon  has  limited  the  working  hours  of  all  persons  on  the  ground 
that  the  working  of  more  than  ten  hours  a  day  is  injurious  to  the 
physical  health  and  well-being  of  such  persons." 

This  article  is  headed  "  Shorter  Hours  for  Men  as  a  Public  Wel- 
fare Measure,"  and  quotes  from  a  legal  brief  which  states  that  the 
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limiting  of  hours  of  labor  increases  output  and  decreases  sickness. 
A  proportion  of  the  industrial  accidents  and  of  sickness  is  doubt- 
less due  to  fatigue  resulting  from  long  hours. 

Another  state  measure  against  sickness  is  that  forbidding  the 
hiring  of  workers  at  wages  below  a  fixed  minimum.  In  Massa- 
chusetts there  is  a  Minimum  Wage  Commission  which  has  in  cer- 
tain industries  practically  stopped  the  employment  of  women  at 
ruinously  low  rates  of  wages.  Surely  every  one  will  admit  that  a 
larger  margin  beyond  the  minimum  which  will  sustain  life  means 
less  sickness. 

Maternity  Insurance. 

Maternity  Insurance  is  usually  incorporated  in  a  health  insur- 
ance act.  It  is  not  necessary  to  point  out  the  advantage  to  the 
state  of  taking  more  care  of  children  during  their  first  months  of 
being,  and  this  can  be  partly  accomplished  by  providing  a  weekly 
allowance  so  that  the  mother  need  not  work  for  a  month  before  and 
a  month  after  child  birth.  This  is  so  clear  that  every  one  of  the 
health  insurance  plans  in  operation  in  Europe  includes  maternity 
benefits. 

Total  Disability  or  Invalidity  Benefits. 
Under  the  title  of  Health  Insurance  is  sometimes  included  the 
paying  of  an  income  in  cases  of  permanent  sickness  or  invalidity. 
This  should  be  a  part  of  every  health  act,  because  the  need  for 
assistance  is  greater  for  a  wage  worker  during  a  long  tenn  of  sick- 
ness than  during  a  few  weeks'  confinement  to  the  house.  Further- 
more, the  cost  of  disability  insurance  is  relatively  small.  Ques- 
tions may  be  raised  regarding  the  amount  of  the  disability  benefits 
which  should  be  granted,  but  there  should  be  none  with  regard  to 
the  justice  of  including  this  form  of  invalidity  insurance  in  a 
health  insurance  act. 

Unemployment  Insurance. 
An  address  on  social  insurance  would  not  be  complete  without 
some  reference,  however  brief,  to  unemployment  insurance.  Dur- 
ing the  present  prosperous  times  it  is  probable  that  the  subject  of 
unemployment  insurance  will  seem  an  academic  one.  The  begin- 
ning of  the  agitation  on  this  line,  however,  may  be  seen  in  the 
introduction  of  bills  in  the  state  of  Massachusetts  last  winter,  and 
in  the  appointment  of  a  commission  to  study,  among  other  things, 
unemployment  insurance. 
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In  a  recent  report  on  health  insurance  prepared  by  direction  of 
the  surgeon  general  of  the  United  States,  the  following  appears: 
"  When  it  is  remembered  that  much  unemplo}Tnent  is  due  to  sick- 
ness, then  irregularity  of  emplo}Tnent  becomes  a  health  problem 
that  is  serious  in  itself."  And,  vice  versa,  it  is  equally  true  that 
much  sickness  in  families  is  due  to  unemployment  of  the  bread- 
winner, which  also  makes  unemplo}Tnent  a  health  problem. 

In  Great  Britain  the  experiment  has  been  made  of  granting 
relief  during  times  of  unemployment  provided  it  is  through  no 
fault  of  the  worker.  This  form  of  insurance  has  been  put  into 
effect  only  in  special  organized  trades  where  statistics  could  be 
obtained  of  past  unemployment  and  where  the  workmen  did  not 
frequently  change  their  occupation  after  having  become  skilled 
workmen.  The  amount  paid  during  unemployment  is  small  com- 
pared with  the  regular  wages,  and  hence  not  an  incentive  for  loaf- 
ing. Conditions  since  the  Unemplo}Tnent  Insurance  Act  went  into 
effect  in  Great  Britain  have  been  abnormal,  on  account  of  the  war, 
and  accordingly,  the  plan  has  not  yet  had  a  fair  test. 

While  unemployment  insurance  is  a  social  benefit,  as  a  matter 
of  fact  it  is  an  uneconomic  cure  for  the  evil  of  unemployment.  It 
does  not  stop  the  waste  of  unemployed  human  time,  brain  and 
muscle — an  enormous  waste,  taking  the  nation  at  large.  The  un- 
certainty of  the  job  is  the  greatest  evil  that  hangs  over  the  worker, 
and  the  removal  of  that  uncertainty  is  a  social  problem,  and  one 
that  surely  is  not  beyond  the  ability  of  man  to  solve.  There  are 
three  main  causes  of  irregularity  of  employment:  the  first  is  the 
seasonal  character  of  many  occupations,  keeping  the  employees 
working  at  top  speed  and  over  hours  during  the  busy  season,  fol- 
lowed by  periods  of  inactivity  when  the  slack  season  comes;  this 
affects  the  workers  adversely  both  physically  and  morally.  The 
second  cause  is  the  invention  and  introduction  of  labor-saving  de- 
vices, which  have  sometimes  discarded  great  numbers  of  workers 
along  with  the  old  processes  on  which  they  had  been  busy.  This 
cause  has  produced  widespread  and  acute  suffering  in  past  times, 
beginning  with  the  invention  of  steam  machinery,  and  recurring 
whenever  new  types  of  machines  appeared.  The  third  cause  of 
unemployment,  and  the  most  spectacular,  is  the  recurrence  of 
financial  crises.  To  be  thrown  out  of  his  job  through  the  lack  of 
foresight  or  inefficiency  of  those  over  his  head  is  a  calamity  to  the 
worker. 
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Insurance  against  unemployment  is  an  attempt  at  a  solution  of 
the  problem;  but  assurance  of  employment  is  vastly  better  than 
insurance  against  unemployment.  Our  minds  should  turn  in  that 
direction,  which  is  in  the  line  of  true  economics.  It  is  surely 
within  the  powers  of  man  to  reduce  unemplo}Tnent  {a)  by  the 
dovetailing  of  occupations  which  are  seasonal,  (6)  by  the  under- 
taking of  road  building,  sewer  construction,  reclamation  of  marsh 
lands,  irrigation  projects  and  other  public  works  during  times  of 
depression,  (c)  by  the  regulation  of  output  so  as  to  spread  the 
work  more  evenly  throughout  the  year,  and  by  other  methods  which 
suggest  themselves  from  time  to  time.  These  should  be  tested 
with  sincerity  and  perseverance. 

Old  Age  Pensions. 

In  the  United  States  old  age  pensions  have  been  generally  re- 
served for  soldiers  and  sailors.  It  begins  to  be  felt  that  it  is 
reasonable  to  pension  men  who  have  given  all  the  working  years 
of  their  lives  to  hard  industrial  labor  at  wages  which  did  not  permit 
of  saving  for  old  age,  especially  when  their  services  were  necessary 
to  the  welfare  of  the  community;  also  that  all  women  should  be 
entitled  to  a  suitable  provision  in  old  age.  The  idea  of  an  old  age 
pension  has  been  formally  approved  by  the  Federal  Council  of 
Churches,  which  includes  all  the  leading  Protestant  denomina- 
tions. One  of  the  articles  of  their  Social  Creed  adopted  by  the 
Federation  in  1912  states  that,  "The  Churches  stand  .  .  .  for 
suitable  provision  for  old  age  of  the  workers  and  for  those  in- 
capacitated by  injury.'' 

The  attitude  of  the  public  mind  in  the  past  with  regard  to  pen- 
sions was  partly  due  to  the  fact  that  until  comparatively  recently 
this  was  an  agricultural  nation,  and  actual  want  in  old  age  was 
little  known.  With  the  changing  conditions  there  has  grown  a 
steady  demand  for  old  age  pensions,  and  the  matter  is  receiving 
serious  consideration  in  many  quarters.  There  is,  however,  a 
grave  obstacle  in  the  way  of  taking  up  old  age  pensions  in  this 
country,  namely,  that  it  would  probably  have  to  be  a  federal  and 
not  a  state  measure.  Individual  states  might  feel  that  they  did 
not  care  to  be  burdened  with  the  cost  of  a  pension  plan  if  it  would 
add  materially  to  the  taxes,  especially  if  it  were  likely  to  drive 
industries  to  other  states.  Of  course  a  provision  would  have  to  be 
made  that  the  applicant  for  a  pension  must  have  spent  at  least, 
say,  twenty-five  years  in  the  state  before  a  pension  could  be  granted. 
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There  are  other  obstacles  in  the  way  which  could  not  readily  be 
met  unless  the  law  were  made  a  federal  measure,  and  there  does 
not  at  present  seem  to  be  any  prospect  of  such  a  measure.  It 
would  be  no  more  surprising,  however,  ten  years  hence  to  find  an 
old  age  pension  law  on  the  statute  books  than  it  is  to  find  working- 
men's  compensation  laws  so  generally  in  force  today.  If  a  federal 
law  were  enacted,  it  would  seem  necessary  to  provide  that  no  pen- 
sions or  disability  benefits  would  be  granted  to  immigrants  who 
entered  the  United  States  after,  say,  the  age  of  40. 

Old  age  pensions  are  in  force  in  countries  like  Great  Britain, 
Germany,  France,  Australia,  New  Zealand,  etc.  In  principle,  they 
should  provide  money  for  a  self-respecting  old  age  to  men  and 
women  whose  income  has  been  too  small  during  their  early  years  to 
enable  them  to  live  in  reasonable  comfort,  educate  their  children, 
and  lay  aside  money  for  the  future. 

Conclusion. 
Since  the  founding  of  our  Society  we  have  seen  two  phases  of 
business,  the  competitive  and  the  co-operative,  and  have  been  indi- 
vidually influenced  by  them.  The  former  was  an  era  of  individ- 
ualism, and  the  latter  will  develop,  we  hope,  into  one  of  mutual 
helpfulness.  In  the  early  days  of  our  Society  there  was  a  feeling 
that  each  actuary  was  a  fighter  for  his  company  and  was  not 
expected  to  extend  assistance  to  other  companies.  Of  later  years 
that  feeling  has  died  out  and  a  new  freedom  has  become  ours.  We 
have  a  feeling  of  common  interest  among  the  companies,  which 
has  set  free  a  natural  and  wholesome  comradery  among  the  actu- 
aries. The  time  is  now  dawning  for  still  another  forward  move- 
ment in  the  opportunities  of  giving  our  powers  and  training  to  the 
service  of  the  community  at  large.  Such  opportunities,  which  will 
elevate  the  actuaries  who  take  part  in  them,  are  opening  before 
us  day  by  day,  and  finer  opportunities  doubtless  lie  in  the  near 
future.  Let  us  then  be  true  to  our  social  selves  and  heartily  aid 
with  our  trained  knowledge  all  efforts  by  legislatures  and  other 
bodies  to  raise  the  standard  of  universal  welfare.  The  oppor- 
tunity to  help  in  one  phase,  the  preparation  of  a  health  insurance 
bill,  is  now  upon  us,  and  it  is  the  duty  of  American  actuaries, 
whether  connected  with  this  or  sister  societies,  to  offer  their  serv- 
ices freely  for  the  public  benefit ;  otherwise  men  who  have  not  had 
the  requisite  training  will  be  consulted  and  doubtful  advice  may 
be  followed. 
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Total  axd  Pekmanent  Disability  Benefits. 


BY 

MERVTN  DAVIS. 


A  number  of  excellent  papers  on  total  disability  benefits  have  ap- 
peared in  recent  numbers  of  the  Transactions  constituting,  as  stated 
in  one  of  the  discussions,  perhaps  the  most  valuable  literature  avail- 
able on  this  subject.  These  papers,  however,  have  generally  dealt 
with  special  phases  of  the  subject  or  particular  methods  of  attack- 
ing the  problems  involved  and  the  present  paper  has  been  drawn 
up  with  a  view  to  furnishing,  especially  for  the  benefit  of  students, 
a  summary  of  the  chief  developments  of  the  theory  from  a  practical 
standpoint. 

A  new  form  of  benefit,  waiver  of  premium  and  life  annuity  to 
the  insured,  has  recently  been  adopted  by  several  companies.  This 
has  been  treated,  in  the  determination  of  formulae  for  premium  and 
reserve  calculations,  as  a  general  form  of  benefit  of  which  the  ma- 
turing of  the  policy  at  disability  and  the  simple  waiver  of  premium 
are  particular  cases.  Formulas  are  also  derived  for  the  benefit 
providing  for  the  face  of  the  policy  in  a  fixed  number  of  instal- 
ments which  are  regarded  as  advance  payments  of  the  insurance, 
while  the  modified  benefits  payable  upon  disability  occurring  beyond 
the  limiting  age  at  which  the  chief  benefit  ceases  have  been  treated 
separately.  All  of  the  more  common  benefits  have  thus  been  cov- 
ered with  the  exception  of  that  providing  for  payment  of  the  face 
of  the  policy  in  a  fixed  number  of  instalments  certain  without 
interest,  which  through  lack  of  space  has  not  been  considered. 
This  form  has  been  discussed  by  Mr.  E.  B.  Fackler  (T.  A.  S.  A., 
XII,  241)  and  Mr.  Little  (T.  A.  S.  A.,  XIV,  62-65)  and  reference 
should  be  made  to  these  papers  for  information  regarding  it. 

The  ground  covered  will  comprise : 

(1)  The  investigation  of  past  experience. 

(2)  The  combined  mortality  and  disability  table. 

(3)  The  fundamental  annuities. 

(4)  The  calculation  of  premium  rates  and 

(5)  Eeserve  for  the  benefits  described  above. 
14 
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(6)  The  methods  of  treating  the  mortality  among  the  disabled  lives 

and  the  effect  on  premium  rates  and  reserves. 

(7)  Benefits  at  the  older  ages. 

1.   Investigation  of  Expeeience. 

To  determine  premium  rates  and  reserves  for  disability  benefits, 
we  require,  in  addition  to  the  data  furnished  by  the  regular  mor- 
tality table : 

(a)  The  rate  of  mortality  to  which  disabled  lives  are  subject,  and 

(b)  The  rate  at  which  the  insured  become  disabled. 

(a)  The  rate  of  mortality  among  the  disabled  lives  is  determined 
from  their  experience  in  the  usual  way. 

The  disability  statistics  at  present  available  are  confined  to  those 
of  the  experience  of  different  fraternal  orders,  which  appear  to 
have  provided  pretty  generally  for  payment  of  instalments  over  a 
period  of  ten  years.  Our  knowledge  of  the  mortality  among  dis- 
abled lives,  therefore,  is  limited  to  the  first  ten  years  of  disability 
and  we  find  that  this  mortality  shows  two  peculiar  features. 

First,  it  is  very  heavy  in  the  early  years  of  disability,  decreasing 
with  the  duration  until  a  minimum  is  reached  at  about  the  eighth 
or  ninth  year  at  the  older  ages  and  probably  much  later  at  the 
younger  ages,  when  it  again  begins  to  increase.  The  rate  appar- 
ently tends  to  approximate  to  the  regular  population  rate  with  the 
lapse  of  time. 

Second,  the  rate  for  the  first  two  years  decreases  with  the  age, 
being  much  heavier  at  the  younger  than  at  the  older  ages  and  for 
several  subsequent  years  this  decrease  is  found  at  the  younger  ages. 

The  rate  of  mortality  among  the  disabled  depends  on  a  third  fac- 
tor, the  cause  of  disability,  in  addition  to  the  usual  factors  of  age 
and  duration.  Bearing  this  in  mind,  the  reasons  underlying  the 
features  just  noted  are  readily  seen.  The  disabled  may  be  roughly 
divided  into  two  classes.  First,  those  seriously  sick  or  who  have 
suffered  such  serious  accidental  injuries  as  will  result  in  death  in 
the  near  future;  and,  second,  those  who  have  become  blind  or  suf- 
fered amputation  or  some  other  affliction,  which  would  not  seriously 
impair  their  chances  of  longevity. 

The  early  mortality  among  the  first  class  would  be  exceedingly 
heavy  and  the  number  in  that  class  would  diminish  rapidly,  leaving 
only  the  better  lives  surviving,  while  the  mortality  of  the  second 
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class  would  probably  not  be  very  much  worse  than  that  shown  by 
the  population  as  a  whole.  Again,  the  statistics  available  presum- 
ably include  a  large  number  of  risks  of  an  industrial  nature,  which 
may  be  expected  to  show  a  higher  rate  of  accidental  injuries  among 
the  young  lives  than  the  old;  while  in  many  of  these  cases  death 
would  result  so  soon  that  no  disability  claim  would  be  made  and 
probably  a  greater  proportion  of  such  cases  would  be  found  at  the 
old  ages  than  at  the  younger.  In  view  then  of  these  considerations 
and  of  the  further  fact  that  such  diseases  as  tuberculosis  would  be 
more  prevalent  among  the  young  than  the  old,  the  combined  rate 
might  be  expected  to  show  the  characteristics  noted. 

(h)   The  rate  at  which  the  active  lives  become  disabled. 

If,  as  generally  will  be  the  case,  the  rates  of  disability  are  to  be 
combined  with  the  American  Experience,  an  ultimate  table,  these 
rates  should  be  calculated  on  an  ultimate  basis.  Mr.  Hunter  {T. 
A.S.A.,  XIII,  p.  44)  has  shown  that  medical  selection  has  an  effect 
on  the  rate  of  disability  similar  to  that  on  the  rate  of  mortality. 
The  use  of  an  aggregate  rate  is,  therefore,  unsuitable  for  the  same 
reasons  that  an  aggregate  mortality  table  does  not  furnish  a  suita- 
ble basis  for  premium  calculations,  while  the  use  of  an  ultimate  rate 
in  the  place  of  a  select  considerably  simplifies  the  preparation  of  the 
necessary  tables  and  introduces  a  factor  of  safety. 

In  the  fraternal  experience  investigated  by  Mr.  Hunter,  the  effect 
of  selection  appears  to  have  been  confined  to  the  first  four  policy 
years,  but  since  we  have  no  information  as  to  the  effect  of  the  selec- 
tion on  the  rate  of  mortality,  we  can  form  no  conclusion  as  to  the 
comparative  effect  of  the  selection  on  the  two  rates.  It  may  be  that 
the  experience  of  Old  Line  companies  will  show  a  more  lasting  se- 
lection on  the  rate  of  disability. 

For  an  aggregate  or  ultimate  investigation  of  the  rate  of  disa- 
bility, the  data  required  are : 
si",  active  entrants  at  attained  age  x ; 
ix,  lives  becoming  disabled  in  the  policy  year  a;  to  a;  -[-  1 ; 
d"",  deaths  in  the  same  year  among  the  active  lives ; 
e^",  active  lives  existing  at  age  x; 
w"",  withdrawals  at  age  x  taken  to  nearest  duration. 

To  determine 
E'^  ,  the  exposed  to  risk  of  disability  and  death  from  attained  age 

xio  x-\-l, 
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and  Tx,  the  probability  of  an  active  life  aged  x  becoming  disabled 
during  the  subsequent  policy  year,  we  have 

^1^1  =  K  +  Ci  -  (i  +  O  -  «%  +  Ci)         (1) 


x+l 


while 


=  Z  (C  -  K  -  <")  -  E  (^  +  K)  (2) 


e: 


(3) 


The  probability  of  an  active  life  dying  during  the  year,  is  given  in 
the  same  way  by 

laa 

"'  =K-  '*' 

Theoretically,  the  use  of  r',  the  absolute  probability  of  disability, 
is  to  be  preferred  to  that  of  r,  as  the  former  is  independent  of  the 
rate  of  mortality  among  the  active  lives,  while  the  latter  is  not. 
Practically,  however,  r  is  more  generally  employed  since  the  con- 
struction of  the  combined  mortality  and  disability  table  is  much 
simplified  thereby ;  moreover,  the  effect  on  r  of  even  an  appreciable 
variation  in  the  value  of  q'^°'  will  in  general  be  practically  negligible. 

As  the  theory  of  absolute  probability  seems  to  present  difficulties 
to  students,  it  may  be  well  to  consider  it  briefly  before  proceeding 
further. 

As  pointed  out  by  Hamza,  the  theory  of  absolute  probability  arises 
only  in  connection  with  events,  the  occurrence  of  which  may  be  ren- 
dered impossible  by  the  previous  happening  of  other  events.  In  the 
case,  for  example,  of  a  disability  experience,  we  may  deal  with  the 
absolute  probability  of  disability,  since  the  occurrence  of  disability 
may  be  rendered  impossible  by  death  while  active. 

This  absolute  probability,  r',  may  be  defined  as  the  annual  rate 
of  disability  among  the  active  lives  who  do  not  die  during  the  year, 
i.  e.,  it  is  the  rate  per  unit  exposed  for  the  full  year,  while  the  regu- 
lar probability  r  is  the  rate  per  unit  entering  on  the  year  as  an 
active  life. 

It  follows  that  /  is  determined  by  dividing  the  number  disabled 
by  the  exposed  Tl'^  calculated  by  taking  the  deaths  as  well  as  other 
terminations  as  going  out  from  observation  at  the  nearest  duration. 
On  the  usual  assumption  of  the  uniform  distribution  of  deaths, 
therefore,  we  have 
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where 

hence, 
and 


e:  =  e:-  ic; 


rKK  -  hJT)  =K  =  r^-E': 


r.  = 


1  l^aa  •  (5) 

■*■    ~   2'ix 

In  the  same  way,  we  may  consider  the  absolute  probability  of 
dying  while  active  q'J"^.  It  is  not  usual,  however,  as  noted  below, 
to  investigate  the  rate  of  mortality  among  active  lives. 

The  relations  between  the  fundamental  probabilities  are  dis- 
cussed fully  in  Mr.  Mead's  paper  (T.  A.  S.  A.,  XI,  pp.  314-319). 

2.    Combined  Moetality  and  Disability  Table. 

From  the  information  furnished,  we  are  now  in  a  position  to  pre- 
pare a  table  of  this  nature,  which  is  to  be  regarded  as  an  analysis 
of  the  basic  table  used  by  the  Company.  This  basic  table  may  be 
either  a  select,  ultimate  or  aggregate  table.  In  general  practice,  it 
will,  of  course,  be  the  American  Experience  table  and  this  assump- 
tion will  be  made  in  what  follows. 

For  the  reason  stated  no  attempt  is  usually  made  to  investigate 
the  death  rate  among  the  active.  This  is  obtained  indirectly  from 
the  fact  that  the  basic  table  is  supposed  to  represent  the  combined 
mortality  of  the  active  and  disabled  lives  and  that  the  total  of  these 
lives  surviving  to  any  given  age  must  equal  the  number  living  at 
that  age  as  shown  in  the  basic  table.  The  table  may  be  prepared 
in  the  following  form : 


Age. 

Probability 

of  Becoming 

Disabled. 

Rate  of  Mor- 
tality Among 
Disabled. 

Surviving  to  Age  x. 

No.  Becoming 

Disabled  in 

Year. 

Total 
Number. 

Active. 

Disabled. 

X 

T 

9x 

h 

laa 

K' 

C'^'x 

In  addition  a  column  V  formed  from  an  arbitrary  radix  at  the 
initial  age  will  be  required  to  furnish  commutation  columns  for  the 
calculation  of  annuity  values  and  other  functions  on  disabled  lives. 
V^  must  not  be  confused  with  Z^';  the  former  gives  simply  the  num- 
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ber  of  survivors  of  an  arbitrary  number  of  disabled  lives  at  the 
youngest  age,  the  latter  the  number  of  survivors  from  those  who 
have  become  disabled  from  age  to  age  of  the  original  active  entrants 
at  the  youngest  age. 

In  the  investigation  of  the  experience  on  which  Hunter's  tables 
were  based,  deaths  occurring  in  the  same  policy  year  as  disability 
were  treated  as  deaths  among  the  active.  This,  as  Mr.  Little 
pointed  out,  is  equivalent  to  determining  p^*,  the  probability  that 
an  active  life  will  become  disabled  and  survive  to  the  end  of  the 
year,  instead  of  Tx,  and  taking  q"^,  the  probability  that  an  active 
life  will  die  during  the  year  after  becoming  disabled,  as  zero. 

The  method  has  three  important  advantages.  First,  the  con- 
struction of  the  combined  mortality  and  disability  table  is  mate- 
rially simplified.  Second,  the  table  will  more  correctly  represent 
the  facts,  for,  on  the  average,  disability  will  occur  in  the  middle  of 
the  year  and  no  claim  will  be  paid  until  the  end,  either  under  a 
waiver  benefit  in  annual  premium  cases  or  under  other  benefits 
where,  as  is  usually  the  case,  a  probationary  period  of  six  months 
or  more  is  required.  Third,  a  factor  of  safety  is  introduced  from 
the  lower  rate  of  mortality  determined  for  the  disabled. 

In  a  table  constructed  on  these  principles,  we  have  at  the  young- 
est age 

/r  =  0  and  IT  =  k 

and  for  any  subsequent  age 

^:+i  =  v^ii  -  qi)  +  IT  •  v., 
i:%  =  /.+!  -  ^:.;i  [  (6) 

=  4+i-^r(i-g:)-r-r.,. 

p"*  being  taken  equal  to  r^. 

There  has  been  quite  a  little  controversy  as  to  whether  it  is  more 
correct  to  use  a  single  table  for  all  ages  at  entry  or  sets  of  select  or 
analyzed  tables  for  each  age.  Mr.  Hunter  has  shown  (T.  A.  8.  A., 
XII,  45-58)  that  the  resulting  premium  rates  are  almost  identical 
so  that  the  question  is  not  one  of  practical  importance..  In  what 
follows  it  will  be  assumed  that  the  disability  benefit  becomes  paya- 
ble only  in  the  event  of  total  and  permanent  disability  occurring 
before  a  fixed  age  y,  when  payment  of  the  extra  annual  premium 
will  cease,  and  the  formulse  will  be  based  on  a  single  table  in  which 
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Tx  is  taken  as  zero  at  y  and  all  subsequent  ages.  The  correspond- 
ing formula  for  separate  tables  for  each  age  at  entry  can  be  found 
by  putting  VJ=0. 

3.   The  Fundamental  Annuities. 

(1)  The  annuities  a^"  payable  to  an  active  life  aged  x  so  long  as 
he  remains  active,  and  a^  that  on  a  disabled  life,  and  the  corre- 
sponding temporary  annuities  are  found  in  the  usual  way  from  the 
D  &  N  commutation  columns  based  on  Z""  and  ll . 

(2)  The  annuity  a"  payable  annually  in  advance  during  the  life- 
time of  a  life  now  active,  may  be  found  as  follows : 

Of  the  I'J  disabled  at  age  x,  ^pi  •  li^  will  survive  n  years,  hence 
I  ,    —   •»'•/''  are  the  survivors  at  age  x-\-n  oi  the  /""  active  at 

x+n  ncc       "x  o  i  ".,■ 

age  X.  The  probability  that  one  of  these  active  lives  will  be  living 
at  age  a;  -|-  w  is,  therefore,  given  by 

np:  ■  IT  =  i+n  -  «p1  •  i:: 


hence 


and 


a:  =  a,-l-p^.(a, -aD  (8) 


Ji  i 
^x 

Again  equation  (7)  may  be  written 

nVl  •   17    =   nPx  '   Ix    -  ,^::(lx   "    D, 

=  lpx  -  .pi)ix  +  np:  ■  17, 


whence 


and 


^x   ~   Jaa  {^x   ~    ^x)    ~r  ^x 
^x7]    =    j:!^  {^xn\  ^xn]  )    ~r  ^.rli]  < 


(10) 


(3)   The  annuity  a"*,  payable  at  the  end  of  the  year  during  which 
an  active  life,  now  aged  x^  becomes  disabled  and  annually  thereafter 
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during  survival.     This  annuity  is  evidently  analogous  to  a  rever- 
sionary annuity,  and  we  have,  since 

cC  =  K-^T       ^^  (11) 

=  a,-ar+^.(a.-a:)  (12) 

=  ^»(a,-a;)-(ar-ai.).  (13) 

This  last  equation  may  be  written 

DT  •  €  =  a,  •  2),  -  ar  •  Dl"  -  s^,  -  DT) 

=  iv,  -  ivr  -  a* .  z)r 

.      NV  -  DV  •  a! 


a.  = 


d: 


(14) 


(4)  The  annuity  a^^^,  the  temporary  annuity  payable  at  the 
end  of  the  year  in  which  disability  occurs,  if  that  happens  in  the 
first  {n  —  1)  years,  with  subsequent  payments  annually  thereafter 
until  the  beginning  of  the  ?ith  year,  there  being  {n  —  1)  possible 
pajonents;  (n  is  used  in  the  exponent  instead  of  {n  —  1)  as  the 
annuity  is  that  used  in  connection  with  a  policy  with  n  payments 
or  for  a  term  of  n  years) . 

Following  the  same  methods  as  before,  we  have 

^aiuT^  =  s,"-  -  a««  (15) 

=  a^^l      a^~|  +  •^—  (ax^       ^xn)  (lo) 

X 

—  Jyla  (axTi]  ax^)    —   (a^— I  ^.cn\)  (17) 


ivr  -  Niu  -  Pi' '  a:^ 


Pension  Fund  Methods. 


(18) 


As  a  matter  of  practice,  the  calculation  of  the  last  two  annuities 
may  be  most  readily  made  by  the  construction  of  columns  similar 
to  those  used  in  pension  fund  investigations. 
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The  benefit  a"'  provides  that,  in  the  event  of  disability  at  age 
x-\~t,  an  annuity  due  shall  be  entered  upon  at  the  end  of  the  year, 
so  that 


^x  T\aa  Aj  fJ  I'x+t        'x+l 


'•"iff  _ 


in  the  same  way 


1 


«(in| )  _  _i.   y^     x+t+ljaa  i  

"'xn—ll  T)aa  Z-^  "  I'x+t        '  x+ 1        "-.<;+ i!  + 1  ;«— «  —  l  |  ) 

^x        0 


(19) 
(20) 

(21) 


the  last  term  in  this  summation,  is  zero,  but  is  included  as  it  leads 
more  easily  to  a  sjonmetrieal  expression  in  commutation  symbols. 

The  formula  has  been  developed  by  Mr.  Little  {T.  A.  S.  A.,  XIV, 
58),  whose  notation  is  here  used,  in  the  form 


<£]i  =  TvTa  PM--  -M:;„  -  Ni„rM^  -  -M^,J],     (22) 


D 


where 


and 


"•Cr  =  v'+'lT  •  r,,     ^^Cr  =  '•Cf  •  ai+i,     '■^O,  =  T^  ^  Di+, 


M  =  XC. 


This  formula  is  well  adapted  to  the  construction  by  a  continued 
process  of  a  complete  table  of  annuity  values  for  each  age  at  entry, 
for  we  have 

K  •  «::Sf  =  ;^  [-  A  .  -Mt.  -  A{NUn  •  "MJ 

=  ^rM^-DU,- { -A(NU,r"M^+„)-r:ui   (23) 

X 

The  work  may  be  arranged  as  follows : 


(1) 

(2)                                 (3) 

(4) 

(5) 

(6) 

(7) 

n 

^x+n 

'(2)-(3) 

Diff.of 

(4) 

-(4)X^„, 

a(in| ) 

Column  (2)  may  be  filled  in  by  a  continued  process  from  the 
values  of  AZ)_[;  column  (3)  may  be  written  on  a  movable  slip  since 
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the  values  are  the  same  for  all  ages  at  entry,  though  the  starting 
point  will  depend  on  the  age. 

The  annuity  values  may  also  be  developed  by  a  continued  process 
for  constant  values  ot  x-\-n'bj  the  formula 

^a(in^  _  a«(;y^   =    -  A  •  O"' 
xn — 1|  x-+l:7i— 2|  •"• 

-  CM^^^ .  NU,^  -  -MliJ  •  A  (^„)  +  NU. '  A  (^^)  .    (24) 

The  values  thus  obtained  may  be  used  as  verification  values  when 
compiling  a  complete  table  by  formula  (23),  In  practice,  however, 
it  will  probably  be  sufficient  to  determine  the  annuity  values  for 
quinquennial  values  oi  x  -\-n  hj  (24).  From  these  the  extra  pre- 
mium rates  and  reserves  for  the  quinquennial  ages  at  entry  can  be 
determined  and  those  for  intermediate  ages  calculated  by  Hender- 
son's interpolation  formula.  In  such  case  (23)  may  be  used  to 
furnish  verification  values. 

Formulae  (19)  and  (31)  will  also  apply  in  cases  where  values  of 
r  are  listed  beyond  age  y  —  1.  In  such  event  the  upper  limit  of 
summation  in  (19)  will  be  y  —  x  —  1  and  in  (21)  the  smaller  of 
the  quantities  n  —  1  and  y  —  x  —  1.  The  other  formulae  will  also 
apply  if  '■(7"',  and  consequently  the  derived  functions,  are  taken  as 
zero  for  ages  greater  than  y  —  1. 

Tables  giving  the  values  of  the  commutation  functions  required 
by  the  above  formulae,  for  limiting  age  60,  will  be  found  in  an 
appendix  hereto. 

4.    Calculation  of  Premium  Eates. 

(1)  Waiver  and  Annuity  Benefit. — We  may  take  as  a  general 
case  a  benefit,  which  will  waive  pa}Tnent  of  further  premiums  under 
the  policy  upon  the  disability  of  the  Insured  and  in  addition  pay  a 
yearly  annuity  of  Jc  until  the  maturity  of  the  contract,  either  by  the 
death  of  the  Insured  or  as  an  endowment,  or  its  expiry.  Assuming 
that  the  first  payment  of  Tc  is  made  at  the  end  of  the  year  in  which 
disability  occurs  and  that  no  payment  of  annuity  is  made  at  ma- 
turity or  expiry,  on  a  whole  life  policy  the  benefit  pays  a  life  annuity 
of  TTa;  +  ^  on  disability,  so  that  the  single  premium  =  (tt^  -f-  k)a'^^ 
and  the  annual  premium  payable  to  age  y 

pa(ij^^)  _   (tT^  +  k)cC  ,^.. 

y-x^  i-ir^+li)       —  aa •  K-'OJ 

"'jc;y—x\ 
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t  Payment  Life.  Here  the  waiver  of  premium  is  limited  to  cases  of 
disability  arising  during  the  first  {t  —  1)  years  and  the  number 
waived  to  {t  —  1),  hence,  the  net  annual  premium  payable  to  age 
y,  is  given  by 

(,7r.  .  a:^^  +  k  '  at)  -r  a^^T]:^^,  (26) 

where  the  divisor  is  the  temporary  annuity-due  at  age  x  for  the 
shorter  of  the  periods  t  and  y  —  x. 

In  the  same  way  we  have  for  the  net  annual  premium  for  an 
n  Year  Endowment: 

(Tr.TTi  +  h)af^  -  a««H:F:^,  (27) 

t  Payment  n  Year  Endowment : 

('^■^^  •  <:3n  +  ^  •  <;^)  ^  a^'f^:^,  (28) 

n  Year  Term :  same  as  n  year  endowment  substituting  the  net  pre- 
mium TTl^forTT;^,!. 

(2)  Maturity  of  the  Policy. — The  loss  to  the  Company  through 
maturing  the  policy  at  disability  includes  that  of  interest  on  the 
face  value  to  the  maturity  of  the  contract  as  well  as  of  the  remain- 
ing premiums  due  by  its  terms.  This  case,  therefore,  is  a  particu- 
lar one  of  that  just  considered,  when  Tc^^d,  so  that  the  formula 
for  the  net  premiums  can  be  obtained  by  substituting  d  for  h  in 
those  given  above. 

n  Year  Term  Policy. — The  case  of  term  insurance  furnishes  an 
exception.  Here  the  loss,  in  addition  to  that  of  interest  in  advance 
during  the  remainder  of  the  term,  must  comprise  the  pure  endow- 
ment required  at  that  time  to  mature  the  policy,  as  this  is  not  pro- 
vided by  the  original  contract.  The  additional  single  premium  re- 
quired for  this  is 

1       71-1  T\i  T\i  J^i         /r«lT    _«TIT  \ 

■*•      y^     x+t+l]aa  ^x+n    _  ^x+n  Sp  rtn         _  ^ x+n\    ^*^^ x  ^^J- x+n) 

T\aa  ^'^  ^x+t''x+t'   T\i  T\aa    Z—l      ^x+t  T)aa 

^x       0  ^x+t+l  ^x  ^x 

the  total  single  premium  is,  therefore, 

(7ri=^  -f  d)axn-i\  + fi^^ ,  (29) 

xn  I  JJ^ 

and  the  annual  premium  is  derived  by  dividing  by  ax":n\:^r^]' 

(3)  Waiver  of  Premium. — The  formulae  for  net  premiums  may 
be  obtained  by  putting  fc  =  0  in  those  already  given. 
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(4)  Waiver  of  Premium  and  payment  of  face  value  of  policy  in 
t  annual  instalments,  first  payable  at  the  end  of  the  year  of  disa- 
bility, any  unpaid  balance  maturing  at  the  death  of  the  insured. 

The  net  premium  for  the  waiver  part  of  the  benefit  has  already 
been  found;  the  single  premium  for  the  second  part  under  a  life 
policy  may  be  determined  as  follows : 

If  z  be  the  age  at  the  beginning  of  the  year  in  which  disability 
occurs,  the  company  loses  an  annuit}''-due  of  d/t  beginning  at  the 
end  of  the  year,  on  account  of  the  first  advance  payment,  the  value 
of  which  at  that  time  is 

d     NUr 

and  similar  annuities  on  account  of  the  other  advance  payments, 
the  values  of  which  at  the  same  time  are 

d    NU2      d    Nl^ 
the  total  value,  therefore,  being 

t  '         DU, 

the  single  premium  required,  in  addition  to  that  for  the  waiver  of 
premium,  is,  therefore, 

n  Year  Endowment  Policy. — The  analysis  will  be  similar  to  that 
for  whole  life  policies,  but  the  annuities  of  the  loss  of  interest  on 
account  of  the  advance  payments  vsdll  be  temporary  and  their  values 
will  be 

d    NUr  -  NU.      d    NU2  -  NUn 
t'        BUi       '     t'        DU,       ' 
and  their  total  value 

t  '  DUi 

where  x  -{•  n  -^  z  ^  t,  ox 

d    SUi  -  SU„+i  -  (x  +  n-  z)NUn 
t  '  DU 

where  x -\- n  <^  z -\- t. 
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The  single  premium,  in  addition  to  that  required  for  the  waiver 
of  premium,  is,  therefore,  where  x-\-n  —  t  <.y, 

d  1      *    ^f-^  ,.i7„„  ^z+l  ^z+t+i  tJS  x+n 


or,  where  x  -{-n  — 1<:  y, 

d  l       V^     3+]        7„a  *^2+l    ~    ^z+t+\    ~    tJyx+n  ,„-,      \ 

-^'jyTaZ^i^^  -h   '  ^z -^i >        (31a) 

The  net  annual  premiums  may  be  found  by  dividing  the  single 
premium  by  the  proper  annuity,  a""^;z7|  for  Ordinary  Life  Policies 
and  a""7|7^|  for  Ic  Payment  Contracts. 

Here,  again,  the  pension  fund  method  is  used  and  the  formulas 
will  apply  whether  values  of  r  are  listed  for  ages  beyond  y  —  1  or  not. 

5.   Eeseeves. 

Ordinary  Life  Policies. — The  extra  reserve  required  under  the 
waiver  of  premium  benefit,  in  addition  to  the  regular  American  Ex- 
perience reserve,  has  been  ol^tained  by  Mr.  Mead  by  the  prospective 
method  {T.  A.  8.  A.,  XI,  334),  while  Mr.  Hunter  (T.  A.  S.  A., 
XII,  61-65)  has  discussed  in  a  very  clear  and  through  manner  two 
suggested  methods  of  obtaining  this  reserve,  deciding  in  favor  of 
"method  (1),"  which  agrees  with  Mr.  Mead  and  gives  for  the  end 
of  the  nth  year  the  formulae 

TT    .  n'^^      p<iy-x\)  .  o««     1  fiO^ 

l>x       "■x4-«  y—x^  (tTx)  "'x+n;y—x—n\)  W*-/ 

as  the  extra  reserve  on  active  lives,  and 

TT^  •  a'.+„  (33) 

as  that  on  disabled  lives. 

The  following  analysis,  based  on  treating  the  policy  and  the  dis- 
ability benefit  as  two  separate  contracts,  seems  to  indicate  that  this 
is  the  only  true  method  of  calculating  these  extra  reserves. 

Consider  a  contract  to  pay  an  annuity  of  1  upon  disablement 
before  age  y,  subject  to  an  annual  premium  P,  payable  to  age  y 
where  p  =  af  ^  a"" — i . 

.    -^  xy—x\ 

At  the  end  of  n  years,  the  value  of  the  contract,  if  the  life  is  still 
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active,  is  a"+„,  and  the  value  of  the  future  premiums  P  •  sC%n-y-x-n\ . 
The  reserve,  therefore,  on  an  active  life  is 

while  that  on  a  disabled  life  is 

^x+n'  ("50) 

Multiplying  these  formulas  by  vx,  we  have  expressions  for  the  extra 
reserve  on  the  waiver  of  premium  benefit,  which  agree  vrith  those 
given  above,  since 

TT    .  P  —        p<iy-^) 

"X  J-         —     y-X-L    (TTi) 

The  reserve  on  the  active  lives  may  be  found  by  the  retrospective 
method  in  the  following  way : 

The  accumulated  premiums  are  P(N"/  —  N".%J  -^  -Dt+n- 
The  accumulated  claims  are  the  accumulations  of  the  payment 
of  1  to  each  of  the  disabled  living  at  age  x-{-t  who  are  the  sur- 
vivors of  the  Z^"  entrants,  for  all  values  of  t  from  1  to  w  —  1,  with 
a  reserve  of  a*+„  for  each  of  these  survivors  living  at  age  x-\-n. 
Now,  of  the  Vj^ ,  disabled  at  age  x  -\-t,  {p].  -  VJ  are  the  survivors  of 
those  already  disabled  at  age  x,  so  that  /^.^^  —  ^pi  •  /*'  are  the  dis- 
abled survivors  of  the  T^"  entrants  at  age  x.  Hence  the  accumu- 
lated claims  to  be  assessed  against  each  of  surviving  active  lives  at 
age  x-\-n, 

=  ^  I E  (1 + i)"-'(iiXt  -  ^T)  +  (^:i.  -  „p:aa:+„ } 

= -{TV'*    —  D''  •  a'  —  (N''    —7)''     -a*    )\ 

J)aa       W*x+1  -^-c         "x  \-^^x+ft  ^x+H       ^x+ti/ i 

■^x+n 

A^""  _  AT""" 
_  p  .  ^2^ 1^  _  a"' 

■*■  T\aa  "'x+n 

^x\n 

by  formula  (14)  and  since 

w:  -  D^  ■  ai     NiU  -  D^  •  «x 


p  = 


a 


NT  -  NT  NT  -  N: 


xy—x\ 

subtracting  the  accumulated  claims  from  the  accumulated  pre- 
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miums,  we  have  the  reserve 


jqaa  _   jqaa 


d:i. 


as  before. 


The  student  may  find  some  difficulty  in  understanding  how  the 
additional  reserve  of  tt^  •  a^^.„  will,  with  the  regular  Ordinary  Life 
reserve,  be  sufficient  to  mature  the  policy  at  death.  The  fact  is 
that  the  regular  American  Experience  reserve 

h+n  •  nK  or  /,+ Jl  -  (t,  +  c?)a,+ J 

is  made  up  of  a  reserve  of  1  —  (t^  +  rf)a"^.„on  each  of  the  ^;j^„ active 
lives  and  1  —  (tt^  -}-  d)a,i^n  on  each  of  the  /^^„  disabled  lives.  So 
that  an  additional  reserve  of  x^  •  ai+n  in  "the  latter  case  is  sufficient 
to  make  the  policy  fully-paid  since  1  —  d  •  ai+„  =  vl^+„.  The 
equality  of  the  above  expressions  for  the  total  reserve  is  readily 
seen,  since   l,  =  1%-  +  V^  and  /,  •  a,  =  IT  •  a«  +  1^  •  a^. 

Multiplying  formulae  (34)  and  (35)  by  {ir^  +  h)  and  {ir^-^d) 
respectively,  we  have  the  amounts  of  terminal  extra  reserves  for  the 
waiver  and  annuity  and  maturity  benefits  under  Ordinary  Life 
Policies. 

Active  Lives.  Limited  Payment  Life  and  Endowment  Policies 
and  Instalment  Benefit. — The  additional  reserve  for  the  disability 
benefit  may  be  readily  determined  from  the  principles  established 
above  by  deducting  from  the  single  premium  for  the  benefit  at  the 
attained  age  the  present  value  of  the  future  net  premiums  payable. 

For  the  waiver  and  annuity  benefit  under  a  t  payment  n  year 
endowment  issued  at  age  x,  the  mth  year  terminal  reserve  is 

^  a{it—rtr\^ i^   7,  a{in—m\  >  \ 

—  net  premium  X  a^+^.Tiiq  :2/-^^N     (36) 

If  the  differences  of  the  annuity  values  a"—?  for  constant  values 
ot  x-\-n  have  been  determined  by  formula  (24)  they  may  evidently 
be  used  for  the  calculation  of  the  extra  single  premium  rates  at  the 
attained  ages,  and  hence  of  these  reserve  values,  by  a  continued 
process,  as  the  corresponding  differences  of  the  factor  by  which  the 
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net  premium  is  multiplied  are  given  by 


Afl""     —  A/'""  A 


or 


iix  +  t>  y. 

Disabled  Lives.  Limited  Payment  Life  and  Endowment  Poli- 
cies.— The  extra  reserve  for  the  waiver  and  annuity  benefit  at  the 
end  of  m  years  under  a  t  payment  n  year  endowment  is  seen  to  be 


or 


tT^xn]    '  ^x+m;t—7n\   "I     "'   *   8'x+j»;»— m|         V^   '^   V  W'/ 


A:a*+,„.i^z;^     {myt).  (38) 


Instalment  Benefit. — Here  the  entire  contract  is  changed  at  dis- 
ability to  a  series  of  t  single  payment  endowment  assurances  on  a 
disabled  life  and  can  be  readily  valued  accordingly. 

Maturity  of  Policy. — Here  the  value  of  the  benefit  at  disability 
under  an  Ordinary  Life  Policy  is  (t^  +  (^)a^+„  which  with  the 
regular  reserve  of  1  —  (tt^  -f-  d)ai+n  is  sufficient  to  mature  the  pol- 
icy. In  connection  with  the  problem  mentioned  by  Mr.  Moir  {T. 
A.  8.  A.,  XV,  443)  it  will  be  noted  that  in  the  case  of  a  limited 
payment  life  the  benefit  is  ^tt^  •  ai+n:J~;Ji  +^  '  ^U»>  ^^^  policy  re- 
serve being  I  —  ^-n-^  .  ai+„.73;;|  —  dal^n-  The  part  of  the  benefit 
required  to  mature  the  policy,  in  addition  to  the  waiver  of  pre- 
mium, is  d  •  ttx+n,  which  is  independent  of  the  number  of  premiums 
payable.  The  net  annual  premium  for  this  part  of  the  benefit  will, 
therefore,  be  the  same  under  an  Ordinary  Life  Policy  and  all  lim- 
ited payment  life  contracts,  where  the  number  of  premiums  is  3/  —  x 
or  more.  In  other  words,  the  difference  between  the  regular  re- 
serves on  the  ordinary  and  limited  payment  life  policies  is  offset  by 
the  fact  that  a  smaller  benefit  is  required  to  make  the  latter  fully- 
paid,  but  the  amount  to  mature  the  fully-paid  insurance  is,  of 
course,  the  same  in  either  case. 

The  extra  reserve  on  an  ordinary  life  policy  on  an  active  life  in 
this  case  can  be  calculated  as  follows : 
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The  benefit  upon  disability  being  (x^  4-  d)  a^+„,  the  accumulated 
claims 

T^  +  d 


i:{i+i)"-nZt-x'r..-,t-i^i 


laa  ^— 

I'x+n  1 

■Lyx+n 


+  i 


(tt.  +  d)~(^  cl:  -  ^  •  <„ )     by  (63)  and  (62) 


J^x+n 

where  P'  is  the  net  annual  jjremium  payable  to  age  y.     The  accu- 
mulated premiums 

_    p,       iVx  ^y  x+n 

■L^x+n 

hence  the  reserve 

T\Taa       _    TkTao 

—  r^r     -L  //"Irt"*       _    P'  ■'^+"  ^ 

—  {."x  ~r  ^J^x+n  ^      '  T\aa 

■L^x-^-n 

6.  Mortality  Among  Disabled  Lives. 

It  has  been  seen  that  the  premiums  and  reserves  on  disability 
benefits  depend  either  on  values  of  a^',  which  in  turn  depends  on  a^ 
or  on  some  function  of  the  nature  of  an  annuity  on  disabled  lives. 
It  becomes  imperative,  therefore,  that  the  rates  of  mortality  deduced 
for  the  disabled  lives  shall  not  be  too  high  and  the  annuity  values 
thereby  understated. 

We  have  assumed  in  the  formulae  deduced  above  that  the  mor- 
tality among  the  disabled  may  be  represented  by  the  aggregate  or 
truncated  aggregate  table  l^..  ISTow,  owing  to  the  peculiar  prop- 
erties of  this  mortality,  which  have  been  referred  to  in  the  early 
part  of  this  paper,  an  aggregate  table  is  wholly  unsuitable  and  we 
must  either  use  a  select  table  or  adopt  some  method  which  will  give 
approximately  the  same  results:  of  course,  the  ultimate  rates  of 
disability  and  of  mortality  among  the  combined  lives  would  still  be 
used.  Practically,  however,  it  will  not  be  feasible  to  make  our  cal- 
culations on  tables  based  strictly  on  select  mortality  among  the  dis- 
abled. In  the  first  place  our  present  knowledge  as  to  the  mortality 
15 
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among  disabled  lives  is  limited  to  the  first  ten  years  following  dis- 
ability and  we  know  that  an  ultimate  rate  is  not  reached  within  that 
time,  so  that  a  complete  select  table  is  not  available.  Then,  again, 
it  would  be  necessary  to  construct  a  combined  mortality  and  dis- 
ability table  for  each  age  at  entry,  carrying  forward  the  lives  who 
become  disabled  each  year  according  to  select  rates  of  mortality. 
In  such  a  table,  the  number  of  active  lives,  lfr]  +  t}  surviving  at  age 
x-\-t,  entry  age  x,  would  be  given  by  l^^f  —  1%-^+t,  where  /|^j^<  rep- 
resents the  survivors  of  the  ^""^  •  r,  who  became  disabled  at  age  x, 
of  the  llx]+i  '  Tjc+i  disabled  at  age  x-\-l,  and  so  on,  so  that 

]ii  X  ^n=t—ljaa  „  i 

''[xj  +  t    —   Z^n=0      '■[a;]+K  *  'x+n  '   t—n—lPlx+n+iy 

It  would  also  be  necessary  to  substitute  the  select  annuity  values  on 
disabled  lives  for  the  aggregate  or  truncated  aggregate  in  using 
formulfe  (19)  and  (31),  giving  for  the  true  value  of 


a.  = 


riaa 


2^'0  '  ^[x]+<   '  Tx+t   '  ^[x+t  +  l}-  \A) 


The  labor  of  constructing  the  tables  just  described  would  prove 
almost  prohibitive,  but  practically  the  difference  between  the  values 
of  Ilx]-i-t  thus  found  and  those  shown  in  a  table  constructed  in  the 
same  way  for  age  at  entry  x,  but  using  the  aggregate  or  truncated 
aggregate  rates  of  mortality  among  the  disabled  lives,  would  be 
comparatively  very  small.  Again,  Mr.  Hunter  has  found  that  ta- 
bles constructed  in  the  latter  way  will  produce  values  which  approxi- 
mate very  closely  to  those  obtained  from  a  single  table  covering  all 
ages  at  entry.  It  appears  then  that  formulas  (19)  and  (20)  will 
give  values  approximating  the  true  values  of  a"',  if  we  use  the 
values  of  l'^  shown  in  the  single  combined  table  with  select  values 
of  the  annuities  on  disabled  lives,  though,  as  l"^]^^  will  in  general 
be  greater  than  the  value  found  by  using  aggregate  values  of  ql,  the 
error  will  not  be  on  the  safe  side.  The  value  of  a^*  ]  is  given  by 
this  method  as 

1^^  ■  2^'^  '  I'x+t  '  fx+t  '  ^[x+t+l]-  (-o) 

We  are  still,  of  course,  confronted  by  the  problem  of  determining 
the  select  values  of  annuities  on  disabled  lives,  which  cannot  be 
solved  accurately  as  we  have  no  complete  select  table. 

Mr.  Hunter  has  made  the  very  valuable  discovery  that,  in  the 


a. 


TOTAL   AND   PERMANENT   DISABILITY   BENEFITS. 


229 


case  of  his  tables,  by  using  a  truncated  aggregate  table,  omitting 
the  experience  of  the  first  year  of  disability,  the  rates  derived  differ 
only  slightly  from  those  determined  from  tables  based  on  the  select 
rates  of  mortality  among  the  disabled,  the  difference  being  on  the 
safe  side.  Since,  however,  his  select  table  is  not  complete  it  is  diffi- 
cult to  see  how  the  rates  calculated  on  the  latter  basis  were  obtained 
without  making  some  arbitrary  assumptions  as  to  the  mortality  in 
the  eleventh  and  subsequent  years.  The  matter  was  roughly  inves- 
tigated in  the  following  way. 

The  values  of  qf^j+n  ^s  given  by  Hunter  were  plotted  for  quin- 
quennial ages  and  continued  freehand  to  run  into  the  American 
Experience  curve.  From  the  values  thus  found  those  of  a^,]  for 
the  quinquennial  ages  were  calculated;  the  remaining  values  were 
interpolated  and  those  of  a°f  then  calculated  by  formula  B  above. 
The  values  found  are  shown  in  the  following  schedule,  the  rate  of 
interest  used  being  3  per  cent. 


Age. 

^h 

a|^_5]^5 

Hunter's 
< 

Ratio  of  Hunter's  a"^  to  That 
Found. 

j^  =  60 

y  =  65 

20 
25 
30 
35 
40 
45 
50 
55 
60 

6.957 
8.752 
9.475 
9.460 
8.989 
8.294 
7.555 
6.900 
6.406 

18. 3  62 
18.146 
17.138 
16.037 
14.627 
12.446 
10.491 
8.822 

5.489 
7.131 
8.360 
8.632 
8.564 
8.217 
7.800 
7.338 
7.008 

.958 
.981 
1.003 
1.020 
1.038 
1.055 
1.071 
1.082 

.988 
1.010 
1.029 
1.045 
1.062 
1.075 
1.088 
1.099 
1.109 

The  method  used  is  arbitrary  in  the  extreme,  since  we  have  noth- 
ing to  guide  us  to  the  course  of  the  mortality  curve  after  the  tenth 
year  other  than  the  shape  of  the  curve  during  the  first  ten  years 
and  the  probability  that  the  curve  will  ultimately  merge  into  that 
for  the  general  population  or,  as  here  taken,  the  American  Expe- 
rience. On  the  other  hand,  owing  to  the  very  high  mortality  in 
the  early  years,  any  divergence  between  the  true  value  of  q\x]+n, 
where  n  >  9,  and  that  assumed  will  not  have  much  weight  in  deter- 
mining the  value  of  af^].  Moreover,  the  method  is  used  not  to  ob- 
tain accurate  results  but  to  make  a  practical  test  of  the  soundness 
of  a  principle. 
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The  ratios  found  through  the  result  of  a  rough  investigation 
based  on  arbitrary  assumptions  seem  to  me  to  confirm  fully  the 
soundness  of  Mr,  Hunter's  method  of  treating  the  disabled  mor- 
tality, as  far  as  the  calculation  of  premiums  is  concerned,  and  indi- 
cate that  this  method  produces  results  that  are  on  the  safe  side  in 
all  cases  except,  perhaps,  at  the  very  young  ages,  while  the  greater 
the  limiting  age  and  the  older  the  age  at  entry,  the  greater  the 
factor  of  safety. 

From  a  comparison  of  the  select  and  truncated  aggregate  values 
of  a^,  it  would  appear  that  Hunter's  method  will  give  too  low  re- 
serves on  new  claims  arising  at  the  young  ages,  but  that  this  deficit 
will  be  offset  by  the  higher  reserves  at  the  older  ages  where  the 
greatest  number  of  claims  will  occur. 

The  question  becomes  very  different,  however,  in  the  case  of 
claims  that  have  been  on  the  books  for  some  time.  The  fact  that 
the  use  of  the  truncated  aggregate  a^  furnishes  a  close  approxima- 
tion for  the  calculation  of  premium  rates  means  that  these  values 
on  the  average  are  only  slightly  in  excess  of  the  true  select  values. 
But  owing  to  the  very  heavy  mortality  in  the  early  years  of  dis- 
ability a[^_„j+„  will  in  general  be  much  greater  than  afx]  and,  there- 
fore, than  Hunter's  a^..  In  my  opinion,  accordingly,  we  are  forced 
to  the  conclusion  that  Hunter's  table  does  not  furnish  a  safe  basis 
for  the  calculation  of  reserves  on  disability  claims.  A  more  relia- 
ble estimate  of  the  reserve  liability  would  be  furnished  by  a  table 
based  on  Hunter's  Ta1)le  II  of  the  select  rates  of  mortality  among 
disabled  lives,  the  rate  for  the  tenth  year  being  treated  as  the  ulti- 
mate rate.  But  the  assumption  thus  involved  would  render  even 
this  basis  hardly  quite  stringent  enough,  though  on  the  other  hand 
a  factor  of  safety  would  be  introduced  by  the  use  of  a  low  rate  of 
interest. 

As  a  matter  of  interest,  values  of  a'ix-5]+5  deduced  in  the  inves- 
tigation mentioned  are  tabulated.  The  assumptions  involved  in 
the  investigation  will  naturally  have  a  much  greater  effect  on  these 
values  than  those  of  af^],  so  that  they  are  not  very  reliable.  They 
are,  however,  sufficiently  so  to  demonstrate  clearly  the  necessity 
of  a  higher  reserve  on  old  claims. 
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Old  Policies. 

The  formulEe  for  the  calculation  of  premium  rates  and  reserves 
for  a  disability  benefit  to  be  attached  to  policies  which  have  been 
in  force  for  some  time  will  be  the  same  as  those  already  given  ex- 
cept that  the  premium  waived  will  be  that  for  the  original  age  at 
issue. 

Taking  the  general  case  of  a  :^  payment  n  year  endowment  issued 
m  years  ago  at  age  x  —  m,  the  net  annual  premium  for  the  waiver 
and  annuity  benefit 

r  .         a(it  —  Tn\)     ,     7     a{in—vi\)-\     .        an  /orv\ 

LTx-m-^  •  a  - — ri  +  ka f  1  -7-  a    , — 1  — 1  (39) 

and  the  reserve  s  years  later,  if  the  life  is  still  active, 

r  a(t<-CT-7])  I     J     a{in-m-s\) ^-i 

—  net  premium  X  a^",.,— „^.;;;z^, 
the  reserve  on  a  disabled  life  being 


(40) 


or  y     (41) 

In  the  case  of  the  instalment  benefit,  the  net  premium  and  re- 
serve for  the  waiver  benefit  are  found  as  above.  The  additional 
benefit  will  be  independent  of  the  original  age  at  issue,  and  the 
formulae  are  the  same  as  previously  found. 

7.  Benefits  at  the  Older  Ages. 

Two  forms  of  modified  benefit  payable  in  the  event  of  disability 
arising  after  the  regular  limiting  age  y,  are  in  common  use.  They 
are 

I.  The  premiums  are  allowed  to  accumulate  without  interest  as 
a  lien  against  the  policy. 

II.  The  premiums  are  waived  but  the  insurance  is  reduced  each 
year  by  the  amount  so  waived. 

A  table  with  values  of  r  listed  for  all  ages  will  be  required. 

A.  If  the  premium  waived  under  the  second  benefit  is  taken  each 
year  as  that  required  by  the  terms  of  the  contract,  the  two  benefits 
are  the  same,  and  the  net  extra  single  premiums  may  be  found  as 
follows : 
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Ordinary  Life. — In  the  event  of  disability  at  age  z,  the  value  of 
the  policy  at  age  {%-{-!) 

=  7^  [(1  -  0<^Ui  +  (1  -27rJCi+2+  •  •  •  +(1  -A:7rJCUJ  (42) 
where  A;  is  the  greatest  integer  in  I/ttx 

Hence,  deducting  the  value  of  the  policy  without  the  benefit 

MU,  -  NU,  ■  T, 

we  have  as  the  value  of  the  benefit  at  age  (2  -f"  1)  iii  the  event  of 
disability  occurring  during  the  preceding  policy  year 

=  j^ld-T^-  SUr  +  r^{K^,^r  +  kMU,+,)  -  MU,^,l  (43) 
since iV^  —  R ^d-  S,  and  the  single  premium  at  age  x  for  the  benefit 

T)aa  Z— «  '^  ''z  '  t        rkl 

Xld-ir,-  SU,  +  x,(KU,+,  +  mU,^,)  -  MU,„]     (44) 
=  Kf. Z 0=*'  •  C  •  r.  •  ''•^'•"'n t  ^'"'"'  (45) 

« 

approximately,  since  k  •  ttx  is  nearly  equal  to  1. 

The  last  three  terms  in  the  brackets  in  (43)  will  vanish  and  the 
formula  reduce  to 

^:z»--;r-'-.-|^  (46) 

ii  z-\-k  -\-l>  w,  the  limiting  age  of  the  table,  for  all  values  of  z, 
i.  e.,  if  y  -\- k  -{- 1  >  u),  or  ttx  <_  l/(w  —  y),  so  that,  using  the  net 
3  per  cent.  American  Experience  ttx,  formula  (41)  will  hold  for  all 
ages  at  entry  less  than  44,  where  y  =  60.  It  will  probably  be  suffi- 
ciently accurate  to  use  it  for  the  older  ages  as  Ri^k+i  will  be  small 
compared  with  dSl+i- 

Limited  Payment  Life  and  Endowment. — Following  the  same 
methods,  the  value  at  age  z-\-l,\n  the  event  of  disability  occurring 
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in  the  previous  policy  year,  of  a  policy  issued  at  age  x  with  an  an- 
nual premium  of  P  on  the  t  payment  n  year  endowment  plan 

^   {(i-p)c:+i  +  (i-2P)cu2+--- 


+  {l-{xM-z+l)P)[CUt-i+---^Cl   ..-,+J)Un]],     (47) 

though  the  summation  will  cease  with  the  term  (1  —  TcP)  where  h 
is  the  greatest  integer  in  1/P,  if  h  <.x-\-t  —  z  —  1. 
li  z'>  x-\-t  —  k  —  1,  (47)  may  be  written 

-  ^^  { {MU,  -  MUn  +  BUn) 

-  P[RUr  -  RU,  +  {x  +  t-z-  l)iDU„  -  MU,)] } .     (48) 
Deducting  the  value  of  the  policy  without  the  benefit 

j^  {{MUr  -  MU„  +  DUJ  -  P(NU,  -  NU,)} 

we  have  as  the  value  of  the  benefit  at  age  z-{-l,m  case  of  disability 
occurring  at  age  z, 

^{{SUr  -  SU,)  -{x  +  t-z-  mUJ  (49) 

since  D—M=dN,  and  N  —  R  =  dS.     If  2  :^x-{-t  —  Jc  —  l,  {4:7) 
becomes,  as  in  the  case  of  (42), 

or,  \  (50) 

Yu~ [M\^i  —  P{R\^x  —  Pt+it+i)]  approximately 

^z+\ 

and  deducting  the  value  of  the  policy  without  the  benefit,  we  have 
as  the  value  of  the  benefit, 

j^{-d'  NUn  +  P{d  ■  SUi  -  NU,  +  RU,-,i)].        (51) 
We  have,  therefore,  for  the  single  extra  premium  required, 

r^a    i;    v'^'-lT-rr7^[PidSUx-NU,+RU,^,)-dNUn] 

^x         y  ^z+i 

+  ^a  Z  ^''-''lT'r,-^[{SUr-SU,)-ix+t-z-l)NU,l    (52) 

^x    x+t-k  ^z  +  l 
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Here  again  it  will  probably  be  sufficient!}''  accurate  to  neglect  the 
possibility  of  negative  terms  arising  in  (47)  through  cases  where 
k  <i  X  -\-t  —  z  —  1,  i.  e.,  P  >  l/{x  -{-t  —  z)  and  to  use  the  second 
part  of  (52)  summed  for  all  values  of  z  from  y  up. 

B.  It  seems  more  logical,  however,  under  the  second  benefit  to 
treat  the  premium  waived  as  being  proportionate  to  the  amount  of 
insurance  remaining  in  force;  in  fact,  some  benefits  stipulate  that 
this  shall  be  done. 

In  this  event  the  insurance  in  the  different  policy  years  is  given 
by  the  geometrical  progression,  (1  —  tt^;),  (1  —  ttx)^,  {1  —  ttx)^.  .  .  . 

Ordinary  Life. — In  case  of  disability  at  age  z,  the  value  of  the 
policy  at  age  z-\-l 

=  IT-  [(1  -  -^^cUi  +  (1  -  ^S~CU2  +■■•] 


D' 

^-+1 


(53) 


where  D  and  M  are  calculated  in  the  usual  way,  but  at  a  higher  rate 
of  interest  *',  such  that  v' =  (1  —  7rx)v. 

The  value  of  the  policy  without  the  benefit  is 

Al+i  —  ai^j^i  •  TTx. 

Hence  the  value  of  the  benefit  at  age  z-\-l,m  the  event  of  disability 
arising  at  age  z,  is 

~AU,  -  AU,  +  aUi  .  TT.  (54) 

and  the  extra  single  premium 


d: 


^aT.^'^'lTrM+1  •  TT.  -  AU,  +  AU,).  (55) 

^x       y 

Limited  Payment  Life  and  Endowment. — In  the  case  of  a  i  Pay- 
ment m  Year  Endowment  (53)  becomes 

J-  [(1  -  Py^'CU,  +  ...+(!_  py^' 

'^'  X  {cUt-i  +  ■■■+  cUn-i  +  DU,)] 

=   ^  t^'  +  l   +    •  •  •    +  CU^-^  +  ^   {MUi-MUn-YDUn)] 
Uz  +  l  J^x+t 


TOTAL   AND    PERMANENT   DISABILITY   BENEFITS,  235 

=   ^-  [(MU.  -  MUn  +  DUn)   -   {MUt  -  MUn  +  B^n) 

+   j^{MUt-MUn-\-DUn)] 

-■  D\  —. 

—  -^z+l-.x+n-z-ll     r  ■^^        \Ax^t:n-t\  Ax+ti^\) ,  (56) 

the  value  of  the  policy  without  the  benefit 

■Az+i:x+n-x—l\         -L^z+i-.x+t—z-ll  (57) 

and  the  net  single  extra  premium 

=  2^V         •  l^     '  r~[r   '  aj  +  i:a-(-(_«_i|  \-^z+l  -.x+n-z-ll 

y  _ 

-.  D\         .  — . 

Az+i:z+n-z—l\)  +  '^^       \Ax-^fn-t\  -4a;+<  :  n— <|  }J.        V^o) 

In  each  case  the  annual  premium  is  determined  by  dividing  the 
single  premium  by  a^t^T],  as  the  benefit  becomes  meaningless  un- 
less i  >  2/  —  X. 

The  calculation  of  premium  rates  by  formulae  (55)  and  (58) 
would  be  very  laborious  as  special  sets  of  commutation  columns 
would  be  required,  from  age  y  on,  for  each  age  at  entry  and  for  each 
plan,  as  i'  depends  on  tt  or  P. 

Reserves  Disabled  Lives. — In  case  of  disability  before  age  y  the 
benefit  becomes  void  and  the  regular  benefit  accrues.  In  case  of 
disability  at  age  z,  z'>  y,  the  extra  reserve  at  the  end  of  the  year 
is  given  by  the  proper  expression  (43),  (49),  (51),  (54)  or  (56)- 
(57),  as  the  case  may  be. 

Active  Lives. — Before  age  y  the  extra  reserve  may  be  found  as 
the  accumulation  of  the  net  premiums  with  benefit  of  active  sur- 
vivorship. For  later  ages  it  may  be  expressed  as  the  excess  of  the 
single  premium  determined  as  above  over  the  value  of  the  future 
net  premiums. 

The  extra  premium  required  for  these  benefits  at  the  older  ages 
are  by  no  means  so  inconsiderable  as  might  be  imagined  at  first 
sight. 

For  the  first,  the  less  valuable  benefit  considered  above,  under 
an  Ordinary  Life  Policy  for  $1,000,  using  Mead's  tables  with  3I/2 
per  cent,  interest  and  taking  y  =  60,  we  have,  using  formula  (46)  : 
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Age 

at 

Entry. 

25 

single  Extra 
Premium 
for  Benefit. 

1.278 

Annual  Extra 
Payable 
to  Age  60. 

.070 

35 

2.590 

.170 

45 

5.753 

.527 

55 

14.589 

3.256 

Appendix  A. 

Practically,  it  will  be  more  correct  to  find  the  annual  extra  pre- 
mium for  the  waiver  benefit  under  a  t  payment  policy,  where 
x-{-t  <_  y,  by  dividing  the  single  premium  by  a^^Tzrri  instead  of 
&T-J]  >  for  ths  insured  generally  has  the  right  to  discontinue  the 
benefit  at  any  time  and,  assuming  that  he  is  sufficiently  conversant 
with  its  conditions,  would  accordingly  do  so  just  before  payment  of 
the  last  annual  premium,  as  the  benefit  would  become  valueless  as 
soon  as  that  premium  has  been  paid.  Of  course,  if  premiums  were 
being  paid  semi-annually  or  quarterly,  the  benefit  would  have  a 
value  until  the  last  instalment  was  paid. 

The  same  principle  holds  under  a  waiver  and  annuity  benefit 
under  a  t  year  endowment  under  the  stipulations  made  as  to  pay- 
ment of  the  annuity. 

Eeferring  to  these  stipulations,  the  benefit  will  generally  provide 
for  a  probationary  period  of  six  months,  or  more,  before  payment 
of  the  annuity  shall  begin.  If  the  period  be  six  months  the  stipu- 
lation that  payment  of  the  annuity  shall  begin  at  the  end  of  the 
policy  year  in  which  disability  occurs  is  in  accordance  with  actual 
conditions  as  disability  will  on  the  average  occur  in  the  middle  of 
the  year. 

On  the  other  hand,  the  annuity  will  often  be  payable  monthly  in- 
stead of  annually  in  advance.  In  the  case  of  a  life  policy,  the  cor- 
responding single  premium  for  the  annuity  part  of  the  benefit  can 
be  found  by  using,  instead  of  a^',  the  disability  annuities  deter- 
mined by  substituting  a^+j+i  for  a^+^+i  in  formula  (19).  The  an- 
nuity value  thus  found  must  not  be  confused  with  ai'^-'"',  which 
=  a^^^^"  —  a'i^^"",  under  which  payment  of  the  monthly  annuity  be- 
gins at  the  end  of  the  month  in  which  disability  occurs,  and  which 
is  seen  to  be  approximately  equal  to  a"J,  just  as  dy'jl  ■=  a,ji.,.  Using 
the  usual  approximation  a'i'"^-  =  a^  —  hi'  ^®  ^^^®  ^^^  ^^^  annuity 
value  required,  where  Tx  =  0,  when  x'>  y  —  1, 

^.      11    '"ilf"' 
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In  the  same  way  by  substituting  a^i^H+i:n-<-i|  for  ai+t+i:n-t-i\ 
in  formula  (21)  we  have  the  annuity  value  to  be  used  in  determin- 
ing the  single  premium  for  the  annuity  part  of  the  benefit  under 
an  n  year  endowment  policy  and  using  the  approximation 

,(12) 


xn\ 

this  annuity  value  may  be  developed  in  the  form 

Tlie  correction  shown  in  (59)  will  be  from  6  per  cent,  to  7  per 
cent,  of  the  value  a"J  and  the  proportional  correction  in  the  case  of 
temporary  annuity  slightly  less. 

Theoretically  an  additional  correction  will  be  required  in  the 
case  of  an  endowment  policy  for  the  payments  to  be  made  in  the 
year  of  maturity  in  the  case  of  disability  occurring  during  that 
year.  This  correction  will  be  practically  negligible  though  its  value 
may  be  found  as  follows:  if  disability  occur  in  the  first  month  of 
the  year  there  will  be  six  additional  monthly  payments,  if  in  the 
second  five,  and  so  on.  On  the  average,  then,  there  will  be  1% 
additional  monthly  payments  to  be  made,  or  '^g  of  the  yearly  an- 
nuity, and,  supposing  such  payments  to  be  made  at  maturity,  this 
value  is 

I      iJ  t-x+n—l      ix+n-l  '       ^x+n-1  /'A1  \ 

48  DT  ^^     48     DT    '  ^  ^ 

Appendix  B. 

It  has  been  assumed  in  this  paper,  except  in  the  use  of  pension 

'^fund  methods  and  the  calculation  of  premiums  for  the  instalment 

;  beaiefit,  that  no  values  of  r  are  listed  for  ages  greater  than  y  —  1. 

,  If  this  is  not  the  case  and  the  D"'^  and  D^^  commutation  columns 

derived  from  the  combined  table  are  to  be  used  as  the  basis  for  the 

calculation  of  complete  sets  of  premium  rates,  it  will  be  simpler  and 

less  laborious  to  reconstruct  the  table  from  age  y  on  and  to  compile 

a  new,  set  of  commutation  columns. 

To  use  the  table  as  originally  constructed,  we  will  need  two  addi- 
tional annuity  values: 
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(1)  a"^*"l\  the  life  annuity  entered  upon  at  disability,  if  that 
occur  within  n  years,  evidently 

jnrra 

af^^=a"J--^-a%n  (62) 

or,  using  pension  fund  methods 

_  1       n-l 

n«(inl) ^  y^7)*+'+l  .  /""      .  r  •  n*  ,  (C^Vt 

iJx       0 


1  -\  fai  ra  1  fai 


DT 

(2)  „|a"^_y,'^,  the  deferred  temporary  annuity,  first  payment  at 

the  end  of  n  years,  number  of  payments  t,  subject  to  disability  aris- 
ing in  the  n  year  period. 

As  before,  l"_^_^  —  „p'^i^^  are  the  survivors  at  the  end  of  the  n 
years  of  those  becoming  disabled  during  that  period  and  the  value 
of  each  annuity  at  that  time  is  ai+„  .j\ ,  hence, 

I  „«<!?) —  i)"r/'*      —    ri^P^^a^       -I 

=  ^.  (  D%^  -  ^"  .  D^  )  at+„:-^ .  (65) 

The  formula  for  the  single  premium  in  the  general  case  of  the 
waiver  and  annuity  benefit  under  a  t  payment  n  year  endowment  is 

jTTx^  \ "'^y_^_i\  -r  y~x  I  a^ .^^t_y\  s  

with  obvious  modifications  if  x-\-n  or  x-}- 1  <iy^  and  the  annual 
premium  is  found  by  dividing  by  aT-.T]-.^]- 

In  the  case  of  an  Ordinary  Life  Policy  the  formula  for  the  annual 
premium  reduces  to 

-^ — ^ —  .  (67) 

<*'X  •  V  —  x\ 
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The  Revenue  Law  of  the  United  States,  Approved 

September  8,  1916,  as  it  Apfects  Life 

Insurance  Companies. 


BY 

EDWARD   E.    RHODES. 


The  Income  Tax  Law,  approved  October  3,  1913,  as  amended, 
is  contained  in  Title  1  of  the  new  law.  Part  2  relates  to  the  income 
tax  on  corporations. 

The  most  important  change  is  that  the  tax  is  increased  from 
one  to  two  per  cent.  Other  changes  appear  to  be  mainly  for  the 
purpose  of  clarifying  the  old  law  or  of  writing  therein  certain  judi- 
cial opinions  and  official  rulings.  For  example,  Section  10  pro- 
vides that  the  tax  is  to  be  assessed  upon  the  net  income  "  received  " 
in  the  preceding  calendar  year,  and  not  upon  the  net  income  "  aris- 
ing or  accruing,"  thus  disposing  of  any  question  as  to  whether 
the  return  should  be  made  upon  a  cash  or  a  revenue  basis;  while 
the  same  section  provides  that  net  income  shall  include  the  in- 
come derived  from  dividends  on  capital  stock  or  from  net  earn- 
ings of  resident  corporations,  joint  stock  companies,  or  associa- 
tions, or  insurance  companies  whose  net  income  is  taxable,  and  that 
the  term  "  dividends  "  shall  be  held  to  niean  any  distribution  made 
or  ordered  to  be  made  by  a  corporation,  joint  stock  company,  asso- 
ciation, or  insurance  company  out  of  its  earnings  or  profits  accrued 
since  March  1,  1913,  and  payable  to  its  shareholders,  whether  in 
cash  or  in  stock,  thus  giving  effect  to  a  Treasury  decision.  The 
same  section  provides  that  for  the  purpose  of  ascertaining  the  gain 
derived  or  loss  sustained  from  the  sale  or  other  disposition  of  prop- 
erty, real,  personal,  or  mixed,  acquired  before  March  1,  1913,  the 
fair  market  price  or  value  of  such  property  as  of  March  1,  1913, 
shall  be  the  basis  for  determining  the  amount  of  such  gain  derived 
or  loss  sustained. 

Under  Section  12  of  the  new  law,  companies  may  deduct  from 
the  gross  income  all  losses  actually  sustained  and  charged  off  within 
the  year,  and  not  compensated  by  insurance  or  otherwise.     The 
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inclusion  of  the  words  "and  charged  off"  follows  a  Treasury 
decision.  No  deduction  is  allowed  for  any  amount  paid  out  for 
new  buildings,  permanent  improvements  or  betterments  made  to 
increase  the  value  of  any  property  or  estate,  and  no  deduction  is 
to  be  made  for  any  amount  of  expense  of  restoring  property  or 
making  good  the  exhaustion  thereof,  for  wliich  an  allowance  is  or 
has  been  made. 

Section  12  also  contains  a  provision  appearing  in  the  old  law 
which  is  amplified  so  as  to  provide  that  in  the  case  of  bonds  or 
other  indebtedness  which  have  been  issued  with  a  guaranty  that  the 
interest  payable  thereon  shall  be  free  from  taxation,  no  deduction 
for  the  payment  of  the  income  tax  "  or  any  other  tax  paid  pursuant 
to  such  guaranty  "  shall  be  allowed. 

Under  Section  14  the  tax  is  made  payable  on  or  before  the  fif- 
teenth day  of  June  instead  of  the  thirtieth  day  of  June.  The 
same  section  contains  the  following  provision,  which  is  new : 

"  Provided,  That  upon  the  examination  of  any  return  of  income 
made  pursuant  to  this  title,  the  act  of  August  fifth,  nineteen  hun- 
dred and  nine,  entitled  '  An  act  to  provide  revenue,  equalize  duties, 
and  encourage  the  industries  of  the  United  States,  and  for  other 
purposes,'  and  the  act  of  October  third,  nineteen  hundred  and 
thirteen,  entitled  'An  act  to  reduce  tariff  duties,  and  to  provide 
revenue  for  the  government,  and  for  other  purposes,'  if  it  shall 
appear  that  amounts  of  tax  have  been  paid  in  excess  of  those  prop- 
erly due,  the  taxpayer  shall  be  permitted  to  present  a  claim  for  re- 
fund thereof  notwithstanding  the  provisions  of  section  thirty-two 
hundred  and  twenty-eight  of  the  Eevised  Statutes." 

Paragraph  B  of  the  old  law  provided  "that  the  proceeds  of  life 
insurance  policies  paid  upon  the  death  of  the  person  insured,  or 
payments  made  by  or  credited  to  the  insured,  on  life  insurance, 
endowment,  or  annuity  contracts,  upon  the  return  thereof  to  the 
insured  at  the  maturity  of  the  term  mentioned  in  the  contract,  or 
upon  surrender  of  contract,  shall  not  be  included  as  income."  The 
Treasury  Department  ruled  that  "  The  amount  paid  under  a  life 
insurance,  endowment,  or  annuity  contract,  is  not  income  when 
returned  to  the  person  making  the  contract,  either  upon  the  ma- 
turity or  surrender  of  the  contract,  but  the  amount  Ijy  which  the 
sum  received  exceeds  the  sum  paid  and  coming  into  the  hands  of 
the  person  making  the  contract  and  payment,  is  income."  This 
provision  of  the  law  and  the  Treasury  decision  quoted  above,  as 
well  as  the  rulings  which  preceded  the  one  quoted,  have  been  the 
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subject  of  considerable  discussion  by  the  members  of  this  Society, 
as  life  insurance  companies  are  concerned  therewith  in  connection 
with  the  requirements  for  withholding  taxes  at  the  source.  The 
reader  is  particularly  referred  to  Mr.  Thompson's  paper  "Income 
Tax  on  Annuities,"  which  appeared  in  Part  1  of  Volume  16  of  the 
Society's  Transactions,  and  to  the  discussion  which  appeared  in 
Part  2  of  Volume  16. 

Section  4  of  the  new  law  provides :  "  The  following  income  shall 
be  exempted  from  the  provisions  of  this  title :  The  proceeds  of  life 
insurance  policies  paid  to  individual  beneficiaries  upon  the  death 
of  the  insured;  the  amount  received  by  the  insured  as  a  return  of 
premium  or  premiums  paid  by  him  under  life  insurance,  endow- 
ment, or  annuity  contracts,  either  during  the  term  or  at  the  ma- 
turity of  the  term  mentioned  in  the  contract,  or  upon  the  sur- 
render of  the  contract."  Do  the  words  "the  amount  received  by 
the  insured  as  a  return  of  premium  or  premiums  paid  by  him" 
mean  the  same  as  a  return  to  the  insured  of  payments  made  by 
or  credited  to  him?  In  the  old  law  the  word  "return"  is  used 
as  a  verb,  and  in  the  new  law  it  is  used  as  a  noun,  Webster  defines 
the  noun  "return"  as  "A  quantity  of  goods,  consignment,  cargo, 
or  the  like,  which  comes  back  in  exchange  for  goods  sent  out  as 
a  mercantile  venture;  also  the  value  of,  or  profit  from,  such;  now, 
more  widely,  the  profit  on,  or  advantage  from,  labor,  and  invest- 
ment, undertaking,  etc. ;  income  or  profit  in  relation  to  its  source." 
Is  the  word  "return"  used  in  the  law  in  this  sense,  or  is  the  pro- 
vision to  be  limited  in  its  meaning  so  that  only  the  premium  or 
premiums  paid  by  the  insured  and  returned  to  him,  are  to  be 
exempt?  If  Congress  intended  the  latter,  it  would  have  been  a 
very  easy  matter  to  have  so  framed  the  law.  There  can  be  no  doubt 
regarding  the  meaning  of  the  language  used  in  the  Treasury  de- 
cision quoted  above,  and  it  is  reasonable  to  assume  that  if  Congress 
intended  to  write  that  decision  into  the  law  it  would  have  adopted 
substantially  the  phraseology  thereof,  as  it  did  in  other  instances. 
Admitting  that  the  question  is  not  free  from  doubt,  I  am  of  the 
opinion  that  Congress  intended  to  exempt  from  income  all  pay- 
ments under  life  insurance,  endowment,  or  annuity  contracts. 
Although  more  words  were  used  by  Congress  than  were  necessary 
to  express  its  meaning,  I  think  that  Congress  intended  to  show  by 
the  use  of  the  words  "  as  a  return  of  premium  or  premiums  "  that 
it  had  in  mind  the  definition  which  I  have  quoted  and  that  it 
16 
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intended  to  exempt  the  returns  on  insurance  and  annuity  contracts 
from  the  general  rule  which  would  make  taxable  such  part  of  the 
returns  as  might  be  considered  profit. 

The  words  '"  individual  beneficiaries  "  in  the  clause  reading  "  The 
proceeds  of  life  insurance  policies  paid  to  individual  beneficiaries 
upon  the  death  of  the  insured"  must  be  considered.  My  opinion 
is  that  the  word  "individual"  is  not  to  be  limited  in  meaning  to 
single  persons.  It  may  mean  a  partnership  or  an  incorporated 
company.  The  words  are  intended  to  describe  "income"  that  is 
exempt  from  taxation.  The  proceeds  of  a  life  insurance  policy 
paid  to  a  partnership  or  to  a  corporation  are  certainly  not  income 
if  the  premiums  have  been  paid  by  the  partnershij)  or  the  corpora- 
tion. The  most  that  can  be  claimed  is  that  only  that  part  of  the 
proceeds  is  income  which  represents  the  difference  between  the  pro- 
ceeds and  the  premiums  paid,  and  of  this,  whatever  accrued  prior 
to  March  1,  1913,  cannot  be  taxed.  Congress  can  exempt  from 
taxation  one  class  of  income  and  tax  another,  but  it  is  very  doubt- 
ful whether  it  can  exempt  one  class  in  the  hands  of  a  single  person 
and  tax  it  in  the  hands  of,  say,  a  partnership. 

No  rule  is  more  firmly  established  than  that  the  citizen  is  exempt 
from  taxation  unless  the  same  is  imposed  by  clear  and  unequivocal 
language,  and  that  where  the  construction  of  a  tax  law  is  doubtful 
the  doubt  is  to  be  resolved  in  favor  of  those  upon  whom  the  tax  is 
sought  to  be  laid. 

My  view  is  that  the  law  does  not  require  life  insurance  com- 
panies to  withhold  the  tax  on  any  joapnents  made  under  life  insur- 
ance, endo'WTnent,  or  annuit}^  contracts. 

Section  9  contains  a  provision  that  when  any  amount  allowable 
as  a  deduction  is  known  at  the  time  of  receipt  of  income  by  an  indi- 
vidual, he  may  file  with  the  person,  firm  or  corporation  making  the 
payment  a  certificate  stating  the  amount  of  such  deduction  and 
making  a  claim  for  an  allowance  of  the  same  against  the  amount 
of  tax  otherwise  required  to  be  deducted  and  withheld  at  the  source. 

Section  407  of  the  act  provides  for  an  excise  tax  to  be  imposed 
upon  "every  corporation,  Joint  stock  company  or  association,  now 
or  hereafter  organized  in  the  United  States  for  profit  and  having 
a  capital  stock  represented  by  shares,  and  every  insurance  com- 
pany, now  or  hereafter  organized  under  the  laws  of  the  United 
States,  or  any  State  or  Territory  of  the  United  States,"  and  also 
upon    "every    coriDoration,    joint    stock    company    or   association, 
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or  insurance  company,  now  or  hereafter  organized  for  profit  under 
the  laws  of  any  foreign  country  and  engaged  in  business  in 
the  United  States."  It  is  clear  that  foreign  insurance  com- 
panies not  organized  ''for  profit"  are  not  subject  to  the  tax.  An 
insurance  company  organized  "for  profit"  must  be  a  company 
having  capital  stock.  A  mutual  company  is  composed  of  persons 
who  agree  to  contribute  to  a  common  fund  for  mutual  insurance, 
and  they  certainly  cannot  be  regarded  as  carrying  on  a  business 
for  the  purpose  of  earning  profit.  Foreign  companies  organized 
on  the  mutual  plan,  without  capital  stock  and  not  for  profit,  are 
clearly  exempted  from  an  excise  tax.  Did  Congress  intend  to  treat 
them  more  favorably  than  domestic  mutual  companies  organized 
without  capital  stock  and  not  for  profit? 

The  rule  by  which  the  amount  of  the  tax  is  ascertained  is  not 
the  same  for  domestic  companies  and  for  foreign  companies,  the 
reason  therefor  being  apparent.  For  foreign  companies  the  tax  is 
"equivalent  to  50  cents  for  each  $1,000  of  the  capital  actually 
invested  in  the  transaction  of  its  business  in  the  United  States." 
For  domestic  companies  the  tax  is  "  equivalent  to  50  cents  for  each 
$1,000  of  the  fair  value  of  its  capital  stock  and  in  estimating  the 
value  of  capital  stock  the  surplus  and  undivided  profits  shall  be 
included."  It  is  to  be  noted  that  in  case  of  domestic  companies 
the  tax  is  upon  "  the  fair  value  of  its  capital  stock  "  and  not  upon 
"the  surplus  and  undivided  profits,"  which  are  to  be  considered 
only  for  the  purpose  of  "estimating  the  value  of  capital  stock." 
If  there  be  no  capital  stock  the  tax  is  not  measured  by  the  surplus 
and  undivided  profits,  for  in  addition  to  what  has  been  quoted 
above,  the  law  provides  that  "  the  amount  of  such  annual  tax  shall 
in  all  cases  be  computed  upon  the  basis  of  the  fair  average  value 
of  the  capital  stock  for  the  preceding  year."  It  cannot  be  con- 
tended, therefore,  that  mutual  life  insurance  companies  are  to  be 
taxed  upon  their  "surplus  and  undivided  profits." 
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Mortality  Experience  of  the  Aetna  Life 
Insurance  Co.  by  Plan  of  Insurance. 


EDMUND  E.   CAMMACK. 

This  investigation  was  undertaken  with  a  view  of  making  a  study 
of  the  relative  mortality  experienced  during  recent  years  under  the 
different  plans  of  insurance  issued  by  the  company.  The  selection 
or  construction  of  tables  that  would  be  reliable  indexes  of  the  mor- 
tality rates  being  experienced  under  the  principal  classes  of  policies 
was  desired. 

Eange  of  Investigation. 

Most  of  the  insurance  issued  upon  medical  examination  during 
the  years  1885-1913  inclusive  enters  into  this  experience.  Poli- 
cies upon  the  joint  life  and  other  special  plans  only  have  been  ex- 
cluded. Policies  are  traced  to  their  anniversary  dates  in  1914. 
Insurance  upon  the  lives  of  women  has  been  included,  as  previous 
investigations  have  shown  that  the  mortality  experienced  by  the 
Aetna  among  women  differs  very  little  from  the  experience  among 
men.  Insurance  issued  without  medical  examination  in  exchange 
for  term  and  other  policies  has  been  excluded,  as  also  has  the  ex- 
perience under  reduced  paid-ups  and  extended  term. 

The  company  has  issued  a  few  policies  upon  which  extra  pre- 
miums have  been  charged  for  occupation  hazards,  and  in  the  last 
few  years  some  cases  have  been  rated  up  on  account  of  impairment 
from  overweight.  The  elimination  of  these  would  have  involved 
much  labor,  and  as  the  proportion  of  such  substandard  business 
was  so  insignificant  that  it  was  insufficient  to  affect  the  general 
results,  they  have  been  included. 

There  were  in  all  305,087  policies  insuring  $639,373,680,  the 
exposures  being  2,108,375  years  for  $4,232,757,804.  There  were 
terminated  by  death  15,343  policies  insuring  $35,299,962. 

The  distribution  of  these  issues  according  to  participating  and  non- 
participating  policies  by  plans  of  insurance  is  shown  on  next  page. 
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Of  the  total  issues  30  per  cent,  was  in  the  endowment  class. 
Most  of  this  business  ran  for  terms  of  20  years  or  less ;  in  fact,  18 
per  cent,  of  the  total  insurance  written  was  on  the  twenty-year  en- 
dowment plan  and  23  per  cent,  on  policies  running  for  terms  of  20 
years  or  less.  The  proportion  of  business  on  short-term  endow- 
ments was  about  the  same  in  the  last  half  as  in  the  first  half  of  the 
years  of  issue  investigated.  Endowments  maturing  at  ages  80  and 
85  have  been  included  in  the  life  classes. 

Method  of  Treatment. 

Policies  were  treated  on  lines  similar  to  those  adopted  in  the 
Medico- Actuarial  Mortality  Investigation.  The  age  at  entry  taken 
was  the  nearest  age.  Policies  were  traced  by  policy  years,  and  the 
duration  calculated  by  subtracting  the  calendar  year  of  entry  from 
the  calendar  year  of  exit,  except  in  the  case  of  policies  terminated 
by  death,  upon  which  any  fraction  of  a  year  was  counted  as  a  full 
year  and  the  death  assigned  to  the  policy  year  in  which  it  occurred. 
The  investigation  has  been  based  throughout  upon  numbers  of  poli- 
cies and  amounts  of  insurance  and  not  upon  lives. 

Mortality  in  Participating  and  Non-Participating  Depart- 
ments BY  Plan  of  Insurance. 

In  view  of  the  purpose  of  the  investigation  the  first  test  that 
seemed  necessary  was  a  comparison  of  the  rates  of  mortality  under 
participating  policies  by  plans  of  insurance  with  the  rates  of  mor- 
tality under  similar  plans  of  non-participating  policies. 

In  Tables  I  and  II  are  given  comparisons  of  the  actual  deaths 
with  the  expected  deaths  both  by  amounts  insured  and  by  numbers 
of  policies  by  decennial  groups  of  ages  at  issue  and  according  to 
policy  years  on  the  principal  participating  and  non-participating 
plans  of  insurance.  The  expected  deaths  have  been  calculated  by 
the  M.-A.  Select  Table.  A  brief  synopsis  of  these  tables  is  shown 
on  the  opposite  page. 

An  investigation  of  our  mortality  experience  under  renewable 
term  policies  was  made  by  Mr.  M.  H.  Peiler  some  years  ago  and 
appears  in  the  Transactions,  Volume  XIII.  The  experience  upon 
these  policies  in  the  participating  department  should  properly  be 
included  with  the  experience  in  the  ordinary  life  class.  By  a  special 
distribution  of  surplus  they  were  renewed  from  decennial  period  to 
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Years    of    Issue    1885-1913,     Exposures    to    Anniversaries    in    1914. 

(Comparison  op  Actual  to  Expected  Deaths  by  M.-A.  Table.) 

By  Amounts  of  Insurance. 


Kind  of 

Policy. 

Actual  Loss. 

Expected  Loss. 

98.6 

Renewable  Term 

Participating 

$  4,837,575 

$  4,906,036 

Ordinary  Life 

Participating 

4,745,630 

4,769,110 

99.5 

Ordinary  Life 

Non-participating 

3,443,804 

3,449,390 

99.8 

Limited  Pyt.  Life  .  . . 

Participating 

8,519,570 

9,902,300 

86.0 

Limited  Pyt.  Life  . . . 

Non-participating 

1,429,274 

1.522,285 

93.9 

Endowment 

Participating 

11,258,809 

13,269,865 

84.8 

Endowment 

Non-participating 

203,850 

147,016 

138.7 

Term 

Non-participating 

861,450 

1,051,414 

81.9 

Total 

$35,299,962 

$39,017,416 

90.5 

By  Numiers  of  Policies. 


Kind  of  Policy. 

Actual  Deaths. 

Expected 
Deaths. 

^. 

Renewable  Term. . .  . 

Ordinary  Life 

Ordinary  Life 

Limited  Pyt.  Life  . . . 
Limited  Pyt.  Life  .  .  . 

Endowment 

Endowment 

Term 

Participating 

Participating 

Non-participating 

Participating 

Non-participating 

Participating 

Non-participating 

Non-participating 

2,007 
1,910 
1,202 
3,774 

427 

5,704 

66 

253 

2,113 

2,003 
1,201 
4,518 

522 

6,830 

72 

334 

95.0 
95.4 
100.2 
83.5 
81.9 
83.5 
92.1 
75.8 

Total 

15,343 

17,593 

87.2 

decennial  period  without  increase  of  premium  and  they  were,  in 
fact,  ordinary  life  policies  issued  at  rates  which  were  expected  with- 
out increase  to  provide  against  whole  life  contingencies  under  favor- 
able conditions.  The  mortality  under  this  plan  was  practically 
identical  with  the  mortality  experienced  under  the  ordinary  life 
plan. 

The  mortality  under  ordinary  life  policies  by  amounts  of  insur- 
ance in  the  non-participating  department  is  as  favorable  as  in  the 
participating  department.  Under  the  limited  payment  life  plan, 
non-participating  policies  show  a  mortality  percentage  8  points 
higher  than  participating  policies,  but  the  experience  is  too  small 
to  place  much  weight  upon  this  comparison  when  based  upon 
amounts.  By  numbers  limited  payment  life  policies  show  slightly 
lower  mortality  in  the  non-participating  than  in  the  participating 
department.  The  experience  under  the  endowment  plan  in  the  two 
departments  has  been  combined  in  Tables  I  and  II,  as  so  few  non- 
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participating  endowments  were  issued  that  the  exposure  upon  them 
alone  was  not  sufiRcient  to  base  any  reliable  conclusion. 

In  common  with  the  published  experiences  of  other  companies, 
the  endowment  and  limited  payment  life  policies  show  much  more 
favorably  than  policies  in  the  ordinary  life  class. 

The  greater  part  of  the  non-participating  term  business  was  is- 
sued under  a  five-year  renewable  and  convertible  term  contract  in- 
troduced in  1907.  To  this  plan  was  added  a  year  later  a  seven- 
year  term  contract,  which  was  convertible  during  the  first  five  years 
but  non-renewable.  It  will  be  seen,  therefore,  that  the  only  re- 
newals included  in  this  experience  were  the  renewals  in  1912  and 
1913  of  the  issues  of  1907  and  1908.  Every  effort  is  made  to  con- 
vert term  policies  before  their  renewal  date.  The  experience  under 
this  low-premium  plan  has  been  as  favorable  as  under  any  other, 
but  while  it  is  shown  that  there  is  no  adverse  selection  against  the 
company  by  the  insured  when  the  business  is  written,  the  experi- 
ence is  too  immature  to  warrant  any  conclusions  as  to  the  mortality 
that  may  be  expected  after  renewal.  There  are  indications  that  it 
will  increase  with  the  duration  of  the  policies,  the  percentage  of  ac- 
tual to  expected  losses  after  the  fifth  year  by  amounts  of  insurance 
being  108  against  a  percentage  of  81  for  the  first  five  years. 

The  mortality  by  policies  is  only  slightly  more  favorable  than  by 
amounts. 

Mortality  under  Ordinary  Life  Policies. 

A  brief  synopsis  of  the  experience  under  participating  ordinary 
life,  renewable  term,  and  non-participating  ordinary  life  policies 
(given  in  Tables  I  and  II)  combined  is  given  on  opposite  page. 

It  is  to  be  noted  that  the  actual  deaths  by  amounts  of  insurance 
are  99.3  per  cent,  of  the  expected  by  the  M.-A.  Table.  For  the 
four  groups  of  ages  at  issue  15/29,  30/39,  40/49,  and  50  and  over, 
the  percentages  of  actual  to  expected  are  95.6,  107.4,  104.2  and  92.8 
respectively.  At  first  it  would  appear  that  the  Medico-Actuarial 
Mortality  Table  as  a  measure  of  the  Aetna's  mortality  in  the  ordi- 
nary life  class  shows  some  weakness  at  the  central  ages  at  issue.  In 
a  comparison  by  numbers  of  policies,  however,  this  weakness  is  not 
so  apparent,  as  the  percentages  of  actual  to  expected  by  numbers 
for  the  same  four  age  groups  are  96.9,  99.5,  97.7  and  93.5.  In  a 
limited  experience  there  will  be  considerable  irregularities  when 
measured  by  amounts  of  insurance  instead  of  by  numbers  of  poli- 
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Paeticipating   Oedinary  Life^  Eexewable  Teem^  and  Non- 
Participating  Ordinary  Life  Policies. 

Years    of    Issue    1885-1913.     Exposure    to    Annivebsaries    in    1914. 
(Comparison  by  M.-A.  Table.) 

By  Ages  at  Issue. 


By  Amounts  of  Insurance. 


Age  at  Issue. 


Actual  Loss. 


Expected  Loss. 


15/29  

30/39 

40/49 

50  and  over. 


959,150 
2,802,554 
4,010,616 
5,254,689 


$  1,003,366 
2,609,701 
3,849,718 
5,661,751 


95.6 
107.4 
104.2 

92.8 


Total. 


$13,027,009 


$13,124,536 


99.3 


By  Numbers  of  Policies. 


Age  at  Issue. 


Actual  Deaths,     i  Expected  Deaths. 


15/29 

30/39 

40/49 

50  and  over . 


472 
1,125 
1,476 
2,046 


487 
1,131 
1,511 

2,188 


96.9 
99.5 
97.7 
93.5 


Total . 


5,119 


5,317 


96.3 


By  Policy  Years. 


By  Amounts  of  Insurance. 

Policy  Year. 

Actual  Loss. 

Expected  Loss. 

^■ 

1 

S    1,036,300 

.«  1  nd7  ^^n 

98.9 
104.4 
103.0 

94.2 

2-5 

3,544  589             ^  -"^Q^  nni 

6-10 

Over  10 

3,144,989 
5,301,131 

3,054,828 
5,628,377 

Total 

$13,027,009 

$13,124,536 

99.3 

£h 

Numbers  of  Policies. 

Policy  Year. 

Actual  Deaths. 

Expected  Deaths. 

^■ 

1 

381 
1,326 
1,258 
2,154 

385 
1,278 
1,259 
2,395 

99.0 

103.8 

99.9 

89.9 

2-5 .  . 

6-10 

Over  10 

Total 

5,119 

5,317 

96.3 
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eies;  and  in  view  of  the  fact  that  the  actual  loss  by  amounts  of  in- 
surance differs  by  less  than  1  per  cent,  from  the  expected  by  the 
M.-A.  Table,  and  that  the  actual  deaths  by  numbers  follow  closely 
the  expected  by  age  groups,  it  seems  that  the  Medico-Actuarial 
Mortality  Table  may  be  taken  as  a  reliable  index  of  the  mortality 
of  the  Aetna  Life  in  the  ordinary  life  class. 

A  greater  proportion  of  the  non-participating  policies  was  issued 
in  the  later  years  than  of  the  participating  policies,  and  a  com- 
parison of  the  mortality  in  the  two  departments  has  been  made  by 
years  of  issue.  In  the  table  below  it  will  be  seen  that  there  is  no 
marked  difference  between  the  mortality  rates  in  the  two  depart- 
ments in  this  comparison. 


Exposure  to  Anniversaries  in  1914. 
Benewdble  Term. 


Years  of  Issue. 

Actual  Loss. 

Expected  Loss 
(M.-A.  Table). 

n. 

1885-1891 

$2,770,925 

1,452,800 

513,200 

100,650 

$2,800,406 

1,468,004 

522,976 

114,650 

98.9 
99.0 
98.1 

87.8 

1892-1898 

1899-1905 

1906-1913 

Total 

$4,837,575 

$4,906,036 

98.6 

Ordinary  Life  Non-participating. 


Years  of  Issue. 

Actual  Loss. 

Expected  Loss 
(M.-A.  Table). 

5«. 

1885-1891 

$    402,400 

673,500 

1,367,048 

1,000,856 

$    348,632 

588,533 

1,321,779 

1,190,446 

115.4 

114.4 

103.4 

84.1 

1892-1898 

1899-1905 

1906-1913 

Total 

$3,443,804 

$3,449,390 

99.8 

Ordinary  Life  Participating. 


Years  of  Issue. 

Actual  Loss. 

Expected  Loss 
(M.-A.  Table). 

^. 

1885-1891 

$1,880,532 

1,463,800 

940,098 

461,200 

$2,052,559 

1,194,149 

873,402 

649,000 

91.6 
122.6 
107.6 

71.1 

1892-1898 

1899-1905 

1906-1913 

Total $4,745,630 

$4,769,110 

99.5 
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Benewable   Term,   Ordinary   Life  Participating,   and   Ordinary   Life  Non- 
participating. 


Years  of  Issue. 

Actual  Loss. 

Expected  Loss 
(M.-A.  Table). 

yC. 

1885-1891 

%  5,053,857 
3,590,100 
2,820,346 
1,562,706 

$  5,201,597 
3,250,686 
2,718,157 
1,954,096 

97.2 
110.4 
103.8 

80.0 

1892-1898 

1899-1905 

1906-1913 

Total 

$13,027,009 

$13,124,536 

99.3 

The  remarkably  low  mortality  for  the  years  of  issue  1906-1913 
(80  per  cent,  of  the  expected)  corresponds  with  the  experience  of 
the  Mutual  Life  of  New  York,  as  submitted  in  a  paper  by  Mr. 
Hutcheson  at  the  last  meeting  of  the  Society,  in  which  he  gives 
the  percentage  of  actual  to  expected  by  amounts  of  insurance  for 
the  years  of  issue  1907-1913,  exposed  to  1914,  for  all  plans  of  in- 
surance combined  as  72  by  the  M.-A.  Table. 

In  the  Aetna's  experience  for  the  four  periods  of  issue  investi- 
gated, a  continuous  improvement  in  mortality  is  not  shown  how- 
ever. The  percentage  of  actual  to  expected  losses  for  the  period 
1892-1898  was  110  against  a  percentage  of  97  for  the  period  of 
issue  1885-1891,  and  the,  low  mortality  for  the  years  of  issue  1906- 
1913  may  not  be  altogether  permanent. 


Mortality  under  Limited  Payment  Life  and  Endowment 

Policies. 

The  mortality  experienced  under  limited  payment  life  policies 
has  been  almost  as  favorable  as  under  endowments,  and  there  ap- 
pears to  have  been  but  little  difference  in  the  incidence  of  mor- 
tality by  policy  years  and  age  groups  under  the  two  plans,  as  is 
shown  in  the  summary  on  page  254. 

An  attempt  has  been  made  to  examine  the  improvement  in  mor- 
tality, if  any,  that  has  been  taking  place  in  these  plans  of  insurance 
during  the  29  years  under  review.  In  the  table  on  page  255  the  ex- 
pected losses  have  been  calculated  both  by  the  M.-A.  Table  and  by  the 
graduated  rates  of  mortality  appearing  in  Table  III,  based  upon 
the  experience  of  the  Aetna  Life  upon  Limited  Payment  Life  and 
Endowment  Policies  by  amounts  of  insurance  during  the  last  15 
years'  exposure  of  the  years  of  issue  under  review. 
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Limited  Payment  Life  and  Endowment  Policies. 

Years    of    Issue    1885-1913.     Exposure    to    Anniversaeies    in    1914. 
(Comparison  by  M.-A.  Table.) 

By  Ages  at  Issue. 


By  Amounts  of  Insurance. 

Age  at  Issue. 

Limited  Payment  Life. 

5(. 

Endowment. 

5«. 

Actual  Loss. 

Expected  Loss. 

Actual  Loss. 

Expected  Loss. 

15/29 

30/39 

40/49 

50  and  over 

$1,936,766 
3,249,330 
3,025,110 
1,737,638 

$  2,205,906 
3,633,969 
3,330,234 

2,254,476 

87.8 
89.4 
90.8 
77.1 

$  2,271,541 
3,386,343 
3,455,662 
2,349,113 

$  2,724,468 
3,717,022 
4,163,418 
2,811,973 

83.4 
91.1 
83.0 
83.5 

Total.... 

$9,948,844 

$11,424,585 

87.1 

$11,462,659 

$13,416,881 

85.4 

By  Numbers  of  Policies. 

Age  at  Issue. 

Actual 
Deaths. 

Expected 
Deaths. 

Actual 
5^-             Deaths. 

Expected 
Deaths. 

5«. 

15/29 

30/39 

40/49 

50  and  over 

1,136 

1,453 

1,050 

562 

1,338 

1,745 

1,260 

697 

84.9 
83.3 
83.3 
80.6 

1,670 

1,742 

1,489 

869 

1,951 
2,030 
1,815 
1,106 

85.6 

85.8 
82.0 
78.6 

Total 

4,201 

5,040 

83.4 

5,770 

6,902 

83.6 

By  Policy  Years. 


By  Amounts  of  Insurance. 

Policy  Year. 

Actual  Loss. 

Expected  Loss. 

i. 

Actual  Loss. 

Expected  Loss. 

i. 

1 

$   692,770 
2,636,361 
2,862,073 
3,757,640 

$      828,584 
3,067,113 
3,060,871 
4,468,017 

83.6 
86.0 
93.5 

84.1 

$       736,310 

3,200,393 
3,909,918 
3,616,038 

$      896,444 
3,915,911 
4,498,586 
4,105,940 

82.1 
81.8 
86.9 

88.1 

2-5 

6-10 

Over  10 

Total.... 

$9,948,844 

$11,424,585 

87.1 

$11,462,659 

$13,416,881 

85.4 

By  Numbers  of  Policies. 

Policy  Year. 

Actual 
Deaths. 

Expected 
Deaths. 

^. 

Actual 
Deaths. 

Expected 
Deaths. 

fc. 

1 

2-5 

6-10 

Over  10.... 

315 
1,162 
1,165 
1,559 

394 
1,382 
1,340 
1,924 

79.9 
84.1 
86.9 
81.0 

388 
1,731 
1,939 
1,712 

484 
2,063 
2,324 
2,031 

80.2 
83.9 
83.4 
84.3 

Total.... 

4,201 

5,040 

83.4 

5,770 

6,902 

83.6 

MORTALITY   EXPERIEN'CE   OF   ^TXA   LIFE. 


255 


Limited  Payment  Life  and  Endowment  Mortality  Experience  (Years 
OF  Issue  1885-1913,  traced  to  Anniversary  Dates  in  1914). 

By  Years  of  Issue. 


Years  of  Issue. 

Actual  Loss. 

Expected  Loss 
(Aetna  Table). 

9S. 

Expected  Loss 
(M.-A.  Table). 

n. 

1885-1891.... 
1892-1898.... 
1899-1905.... 
1906-1913.... 

$  4,835,041 
6,422,100 
8,009,416 
2,144,946 

$  4,617,000 
6,282,000 
8,002,000 
2,188,000 

105 

102 

100 

98 

$  5,352,000 
7,353,000 
9,458,000 
2,678,000 

90 

87 
85 
80 

86 

1885-1913.... 

$21,411,503 

$21,089,000 

102 

$24,841,000 

By  Years  of  Exposure. 


Years  of  Exposure. 

Actual  Loss. 

Expected  Loss 
(Aetna  Table). 

5«. 

Expected  Loss 
(M.-A.  Table.) 

98 
93 

86 
85 

1885-1891.... 
1892-1898.... 
1899-1905.... 
1906-1913.... 

$      733,615 

2,744,753 

6,251,872 

11,681,263 

$      605,000 

2,468,000 

6,156,000 

11,860,000 

121 
111 
102 

98 

$       748,000 

2,961,000 

7,309,000 

13,823,000 

1885-1913.... 

$21,411,503          $21,089,000 

102 

$24,841,000 

86 

Years  of  Issue  hy  Period  of  Exposure. 


Years  of  Issue. 

Period  of  Ex- 
posure. 

Actual  Loss. 

Expected  Loss 
(Aetna  Table). 

i. 

Expected  Loss 
(M.-A.  Table). 

^. 

1885-1898 . 
1885-1898. 
1899-1913 . 

1885-1898 
1899-1913 
1899-1913 

$  3,478,368 

7,778,773 

10,154,362 

$  3,073,000 

7,826,000 

10,190,000 

113 

99 

100 

$  3,709,000 

8,996,000 

12,136,000 

94 
86 
84 

1885-1913 . 

1885-1913 

$21,411,503 

$21,089,000 

102 

$24,841,000 

86 

It  will  be  noted  that  the  percentages  of  actual  to  expected  losses 
by  the  Aetna  Table  for  the  periods  of  issue  1885-1891,  1892-1898, 
1899-1905  and  1906-1913  have  been  respectively  105,  102,  100  and 
98.  The  improvement  in  mortality  is  emphasized  by  making  the 
comparison  by  years  of  exposure  instead  of  by  years  of  issue.  The 
percentages  of  actual  to  expected  losses  by  the  Aetna  Table  for  the 
periods  of  exposure  1885-1891,  1892-1898,  1899-1905  and  1906- 
1913  are  respectively  121,  111,  102  and  98. 

It  is  significant  that  the  experience  on  the  exposure  during  1899- 
1913  for  the  years  of  issue  1885-1898  is  as  favorable  as  on  the  same 
exposure  for  the  years  of  issue  1899-1913. 

A  further  attempt  to  analyze  the  results  shown  in  the  above  table 
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according  to  policy  year  and  attained  age  was  abandoned  owing 
to  the  paucity  of  the  data.  However,  the  table  seems  to  point  to 
the  conclusion  that  there  is  going  on  an  improvement  in  mortality 
amongst  insured  lives  apart  from  the  results  of  more  effective 
medical  selection,  and  that  in  the  construction  of  a  mortality  table 
from  the  experience  of  recent  years  of  issue  the  inclusion  of  the 
exposure  and  deaths  of  earlier  years  of  issue  for  the  same  recent 
years  of  exposure  may  not  increase  rates  of  mortality.  The  ques- 
tion is  an  interesting  one  in  connection  with  the  new  joint  mor- 
tality investigation  now  being  made  by  the  Society. 

It  is  peculiar  that  the  experience  by  amounts  of  insurance  upon 
ordinary  life  policies  issued  during  the  years  1906-1913  has  been 
as  favorable  as  upon  limited  payment  life  and  endowment  policies 
issued  in  the  same  period. 

Graduated  Eates  of  Mortality. 

In  the  final  table  of  this  paper  appear  graduated  rates  of  mor- 
tality based  upon  amounts  exposed  in  the  15  policy  years  1899- 
1913  and  corresponding  losses  on  limited  payment  life  and  endow- 
ment policies  issued  during  the  29  years  1885-1913,  inclusive. 
The  total  amount  exposed  was  $2,440,008,060,  and  the  total  amount 
terminated  by  death  was  $17,933,135.  Separate  rates  of  mortal- 
ity are  shown  for  the  first,  second,  third  and  fourth  policy  years. 
Eates  of  mortality  are  shown  for  the  fifth  and  subsequent  policy 
years  combined,  as  the  efi'ects  of  selection  were  not  traceable  after 
the  fourth  year.  The  rates  of  mortality  for  the  fifth  and  subse- 
quent policy  years  were  found  by  graduating  separately  by  a  sum- 
mation formula  the  amounts  exposed  and  losses.  Graduated  rates 
were  deduced  that  closely  follow  the  unadjusted  data  by  decennial 
age  groups. 


Test  of  Graduation  of  Eates  of  Mortality  for  Fifth  and  Subsequent 

Policy  Years. 


Attained  Age. 

Actual  Loss. 

Expected  Loss 
by  Graduated  Rates. 

fc- 

20-29 

20-39 

20-49 

20-59 

20-69 

20-79 

$      457,700 

2,338,537 

6,245,975 

10,737,471 

13,586,793 

13,951,996 

Jt;      432,765 

2,353,771 

6,235,688 

10,722,333 

13,557,682 

13,953,289 

105.8 
99.4 
100.2 
100.1 
100.2 
100.0 
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The  graduated  rates  for  the  first  policy  year  were  found  from  the 
unadjusted  data  by  the  graphic  method,  and  the  rates  for  the  third 
policy  year  were  found  in  a  similar  way  from  the  unadjusted  data 
for  the  second,  third  and  fourth  years  combined  according  to  at- 
tained age.  The  rates  for  the  second  and  fourth  policy  years  were 
interpolated  by  fourth  differences. 

The  construction  of  a  mortality  table  from  the  experience  of  the 
Aetna  Life  under  the  ordinary  life  plan,  based  upon  amounts  ex- 
posed and  losses  during  recent  years,  extending  back  far  enough 
only  to  yield  sufficient  data,  was  not  undertaken  as  such  a  table 
would  have  departed  but  little  from  the  Medico-Actuarial. 

Conclusion". 
Summing  up  the  principal  conclusions  to  be  drawn  from  the 
foregoing  tables,  this  investigation  indicates  (1)  that  it  may  be  ex- 
pected that  the  mortality  on  non-participating  policies  will  not 
materially  diverge  from  the  mortality  on  participating  policies 
when  comparison  is  made  by  plan  of  insurance;  (2)  that  the  ex- 
perience of  the  Aetna  Life  under  ordinary  life  policies  both  by 
numbers  and  amounts  of  insurance  for  the  years  of  issue  1885- 
1913  closely  follows  the  M.-A.  Table,  but  that  upon  the  issues  of 
1906-1913  there  has  been  a  decided  improvement;  (3)  that  the 
mortality  under  limited  payment  life  policies  has  been  almost  as 
favorable  as  the  mortality  under  endowments.  Under  these  plans 
the  actual  deaths  by  numbers  and  amounts  have  been  83  per  cent. 
and  86  per  cent,  respectively  of  the  expected  by  the  M.-A.  Table; 
(4)  that  under  limited  payment  life  and  endowment  policies  there 
has  been  going  on  a  continuous  improvement  in  mortality  in  the 
past  29  years,  and  that  the  experience  by  amounts  of  insurance 
upon  the  later  years  of  exposure  of  the  earlier  years  of  issue  has 
not  been  less  favorable  than  the  experience  upon  the  later  years  of 
issue;  and  (5)  that  the  mortality  under  the  non-participating  term 
policies  has  been  as  favorable  as  under  any  other  plan  of  insurance, 
the  percentage  of  actual  to  expected  losses  by  the  M.-A.  Table  being 
76  by  numbers  and  82  by  amounts.  It  is  shown  that  there  is  no 
adverse  selection  on  the  part  of  the  policyholder  at  the  time  the 
insurance  is  issued  when  the  business  is  freely  solicited  and  care- 
fully underwritten.  The  experience  under  this  plan  is,  however, 
too  immature  to  warrant  any  conclusions  as  to  the  mortality  that 
may  develop  in  the  later  policy  years  after  renewal  options  have 
been  exercised. 
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TABLE  I. 

Mortality  Experience  of  the  Aetna  Life  Ins.  Co.  for  Years  of  Issue 

1885-1913,  Inclusive   (Exposure  to  Anniversary  Dates 

of  Policies  in  1914). 

Comparison  of  Actual  with  Expected  Deaths  hy  M.-A.   Table. 

By  Ages  at  Issue. 


Age 
at  Issue. 

By  Amounts  of  Insurance. 

By  Numbers  of  Policies. 

Exposed. 

Actual  Death 
Loss. 

Expected            ^ 
Death  Loss. 

Exposed. 

Actual          ted 
Deaths,  deaths. 

f'- 

Benewaile  Term   (Participating). 

15/29.... 
30/39.... 
40/49. . . . 
50/59.... 
Over  59.. 

$120,390,950     $    586,150 

191,783,775       1,509,725 

108,858,985       1,562,200 

40,960,080       1,123,500 

1,886,800            56,000 

$    627,808 

1,425,448 

1,583,830 

1,202,139 

66,811 

93.3 

105.9 

98.6 

93.5 

83.8 

55,637 
84,304 
44,078 

18,728 
757 

268 
583 
610 
520 
26 

287 
621 
636 
542 
27 

93.5 
93.9 
95.9 
95.9 
96.3 

Total.. 

$463,880,5901    $4,837,575 

$4,906,036 

98.6 

203,504 

2,007 

2,113 

95.0 

Ordinary  Life  (Participating).                                                  M 

15/29.... 
30/39.... 
40/49.... 
50/59.... 
Over  59.. 

$  43,805,220 

95,058,147 

92,144,843 

74,144,207 

8,755,850 

$    229,200 

759,458 

1,358,466 

2,092,806 

305,700 

$    233,761 

721,510 

1,303,776 

2,065,260 

444,803 

98.0 
105.3 
104.2 
101.3 

68.7 

25,581 
45,219 
38,691 
27,170 
3,300 

138 
362 
515 
763 
132 

137 
349 
560 

782 
175 

100.7  1 

103.7  1 

92.0  1 

97.6  1 

75.4  i 

Total. . 

$313,908,267 

$4,745,630 

$4,769,110 

99.5 

139,961 

1,910 

2,003      95.4  II 

Ordinary  Life    (Non-participating).                                             i 

15/29.... 
30/39.... 
40/49.... 
50/59.... 
Over  59. . 

$  30,292,963 

78,242,187 

94,320,268 

68,878,650 

9,251,929 

$    143,800 

533,371 

1,089,950 

1,464,330 

212,353 

$    141,797 

462,743 

962,112 

1,517,930 

364,808 

101.4 

115.3 

113.3 

96.5 

58.2 

13,104 
25,980 
29,211 
23,515 
3,059 

66 
180 
351 

528 
77 

63 
161 
315 
538 
124 

104.8  ;  1 

111.8  ji 

111.4  ■ 

98.1  1 

62.1  ■ 

Total. . 

$280,985,997 

$3,443,804 

$3,449,390 

99.8 

94,869 

1,202 

1,201 

100.1  1 

Limited  Payment  Life    (Participating).                                         1 

15/29.... 
30/39.... 
40/49.... 
50/59.... 
Over  59 . . 

$    410,736,663 

476,622,168 

228,983,250 

60,827,440 

1,250,250 

$1,712,200 

2,802,670 

2,566,440 

1,402,510 

35,750 

$2,013,532 

3,209,754 

2,840,335 

1,777,536 

61,143 

85.0 
87.3 
90.4 
78.9 
58.5 

256,034 

239,042 

89,229 

19,275 

380 

1,068 

1,305 

924 

465 

12 

1,244 

1,589 

1,110 

556 

19 

85.9  1 

82.1  H 

83.2  HI 
83.6  11 
63.2  H 

Total.. 

$1,178,419,771 

$8,519,570 

$9,902,300 

86.0 

603,960 

3,774 

4,518 

83.51 

Limited  Payment  Life   (Non-participating).                                      m 

15/29.... 
30/39. . . . 
40/49. . . . 
50/59.... 
Over  59.. 

$  42,884,058 

78,289,092 

52,740,020 

17,674,062 

1,237,915 

$    224,566 

446,660 

458,670 

217,803 

81,575 

$    192,374 

424,215 

489,899 

366,194 

49,603 

116.7 

105.3 

93.6 

59.5 

164.5 

20,980         68 

28,900       148 

16,299       126 

5,271         69 

338         16 

94 
156 
150 
108 

14 

72.3  1 
94.9   ' 
84.0 
63.9 
114.3 

Total. . 

$192,825,147|    $1,429,274 

$1,522,285 

93.9 

71,788 

427 

522 

81.8 
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TABLE  I  (continued). 


Age  at 
Issue. 

By  Amounts  of  Insurance. 

By  Numbers  of  Policies. 

Exposed.           Actual  Death 
Loss. 

1 

Expected 
Death  Loss. 

^. 

Exposed.    Actual 
^            Deaths. 

Ex- 
pected 
Deaths. 

f.. 

Endowment    (Participating  and  Non-participating). 

15/29.... 
30/39.... 
40/49.... 
50/59.... 
Over  59.. 
Total.. 

1    565,742,342 

581,501,042 

366,261,603 

104,363,842 

11,005,918 

$  2,271,541 

3,386,343 

3,455,662 

1,975,116 

373,997 

$  2,724,468 

3,717,022 

4,163,418 

2,342,889 

469,084 

83.4 
91.1 
83.0 
84.3 
79.7 

407,729 

321,885 

162,726 

40,845 

4,458 

1,670 

1,742 

1,489 

729 

140 

1,951 

2,030 

1,815 

911 

195 

85.6 
85.8 
82.0 
80.0 
71.8 
83.6 

$1,628,874,747 

$11,462,659 

$13,416,881 

85.4  1937,643 

5,770 

6,902 

Term  (Non-participating). 

15/29.... 
30/39.... 
40/49.... 
.50/59.... 
Over  59.. 

$  31,633,623 

75,615,515 

55,041,247 

11,459,400 

113,500 

$133,000 

256,750 

348,200 

121,500 

2,000 

$    133,173 

360,543 

393,034 

161,243 

3,421 

99.9 
71.2 
88.6 
75.4 

13,820 

24,432 

14,931 

3,413 

54 

53 

61 

104 

34 

1 

58 
117 
108 

49 
2 

91.4 
52.1 
96.3 
69.4 

Total.. 

$173,863,285 

$861,450 

$1,051,414 

81.9 

56,650 

253 

334 

75.7 

17 
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TABLE  II. 

Mortality  Experience  of  the  Aetna  Life  Ins.  Co.  fob  Years  of  Issue 

1885-1913,  Inclusive   (Exposure  to  Anniversary  Dates  of 

Policies  in  1914). 

Comparison  of  Actual  tvith  Expected  Deaths  by  M.-A.   Table. 

By  Policy  Years. 


Policy 
Year. 

By  Amounts  of  Insurance. 

By  Numbers  of  Policies. 

Exposed. 

Actual  Death 
Loss. 

Expected 
Death  Loss. 

H- 

Exposed. 

Actual 
Deaths. 

Ex- 
pected 
Deaths. 

5f. 

Benewable  Term   (Participating). 

1 

2-5 

6-10 

11-15... 
Over  15. . 

$  64,879,707 

140,148,466 

110,671,077 

68,559,550 

79,621,790 

$    320,350 

1,108,825 

1,066,900 

903,700 

1,437,800 

$    305,914 
988,262 

1,062,070 
930,973 

1,618,817 

104.7 

112.2 

100.5 

97.1 

88.8 

28,833 
61,879 
48,920 
29,862 
34,010 

129 

456 
457 

387 

578 

135 
434 
464 
403 
677 

95.6 
105.1 
98.5 
96.0 
85.4 

TotaL. 

$463,880,590 

$4,837,575 

$4,906,036 

98.6 

203,504 

2,007 

2,113  1    95.0  1 

Ordinary  Life  (Participating). 

1 

2-5 

6-10 

11-15. .. 
Over  15.. 

$  47,224,648 

104,484,914 

71,898,393 

45,341,172 

44,959,140 

$   303,500 

1,151,564 

1,129,200 

996,866 

1,164,500 

$    318,815 

1,096,359 

1,044,598 

962,743 

1,346,595 

95.2 
105.0 
108.1 
103.5 

86.5 

19,534 
43,984 
32,726 
21,549 
22,168 

129 
458 
443 
407 
473 

122 
424 
445 
422 
590 

105.7 

108.0 

99.6 

96.4 

80.2 

Total . . 

$313,908,267 

$4,745,630 

$4,769,110 

99.5 

139,961 

1,910 

2,003 

95.4 

Ordinary  Life   (Non-participating). 

1 

2-5 

6-10.... 
11-15... 
Over  15. . 

$  63,891,874 

122,288,300 

60,558,162 

22,096,192 

12,151,469 

$    412,450 

1,284,200 

948,889 

479,265 

319,000 

$    422,601 

1,309,380 

948,160 

451,191 

318,058 

97.6 

98.1 

100.0 

106.2 

100.3 

19,400 
38,873 
22,644 

8,588 
6,364 

123 
412 
358 
193 
116 

130 
419 
349 
172 
131 

94.6 

98.3 

102.6 

112.2 

88.5 

Total . . 

$280,985,997 

$3,443,804 

$3,449,390 

99.8 

94,869 

1,202 

1,201 

100.1 

1 

2-5 

6-10 .... 
11-15..  . 
Over  15. . 

$    148,663,961 
386,243,625 
322,096,146 
200,141,768 
121,274,271 

$    543,170 
2,044,435 
2,354,025 
1,985,160 
1,592,780 

$    637,707 
2,411,528 
2,568,307 
2,216,970 
2,067,788 

85.2 
84.8 
91.7 
89.5 
77.0 

80,340 

199,622 

163,878 

99,588 

60,532 

274 
976 
1,017 
815 
692 

324 

1,155 

1,174 

968 

897 

84.6 
84.5 
86.6 
84.2 
77.1 

Total . . 

$1,178,419,771 

$8,519,570 

$9,902,300 

86.0 

603,960 

3,774 

4,518 

83.5 

Limited  Payment  Life   (Non-participating). 

1 

2-5 

6-10 .... 
11-15 .  .  . 
Over  15.. 

$  40,003,196 

91,489,090 

49,139,397 

10,166,464 

2,027,000 

$    149,600 

591,926 

508,048 

139,200 

40,500 

$    190,877 

655,585 

492,564 

144,398 

38,861 

78.4 
90.3 

103.1 
96.4 

104.2 

15,607 

33,655 

18,128 

3,578 

820 

41 

186 

148 

38 

14 

71 

227 

166 

43 

15 

57.7 
81.9 
89.2 
88.4 
93.3 

Total . . 

$192,825,147 

$1,429,274 

$1,522,285 

93.9 

71,788 

427 

522 

81.8 
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TABLE  II  (continued). 


Policy 
Year. 

By  Amounts  of  Insurance. 

By  Numbers  of  Policies. 

Exposed. 

Actual  Death 
Loss. 

Expected 
Death  Loss. 

5^. 

Exposed. 

Actual 
Deaths. 

Ex- 
pected 
Deaths. 

9S. 

Endowment    (Participating  and  Non-participating), 

1 

2-5 

6-10 

11-15. .  . 
Over  15.. 

188,592,098 
564,856,569 
512,445,583 
266,308,178 
96,672,319 

$    736,310 
3,200,393 
3,909,918 
2,560,588 
1,055,450 

$    896,444 
3,915,911 
4,498,586 
2,892,501 
1,213,439 

82.1 
81.7 
86.9 
88.5 
87.0 

110,832 

326,106 

297,373 

149,570 

53,762 

388 

1,731 

1,939 

1,191 

521 

484 

2,063 

2,324 

1,424 

607 

80.2 
83.9 
83.4 
83.6 
85.8 

Total. .  $1,628,874,747  $11,462,659 

$13,416,881      85.4 

937,643 

5,770 

6,902 

83.6 

Term  (N cm-participating). 

1 

2-5 

6-10 

11-15. .. 
Over  15.. 

$  64,653,726 

102,365,509 

6,832,050 

12,000 

$269,350 

538,900 

53,200 

$    310,605 

691,311 

49,416 

82 

86.7 

78.0 

107.7 

19,964 

34,058 

2,619 

9 

75 

159 

19 

92 

223 

19 

81.5 

71.3 

100.0 

Total.. 

$173,863,285 

$861,450 

$1,051,414 

81.9 

56,650 

253 

334 

75.7 

262 


MORTALITY  EXPERIENCE  OF  ^TNA  LIFE. 


TABLE  III. 

Aetna  Life  Insurance  Company  Limited  Payment  Life  and  Endow- 
ment Experience.     Graduated  Eates  of  Mortality. 
Years  of  Issue  1885-1913  Traced  to  Policy  Anniversaries  in  1914.     Years 
of  Exposure  1899-1913. 


Fifth  and 

Age  at 

First 

Second 

Third 

P'ourth 

Subsequent 

Attained 

looue. 

Policy  Year. 

Policy  Year. 

Policy  Year. 

Policy  Year. 

Policy  Years. 

Age. 

20 

.00278 

.00380 

.00398 

.00398 

.00399 

24 

21 

.00278 

.00380 

.00398 

.00399 

.00399 

25 

22 

.00278 

.00380 

.00399 

.00399 

.00399 

26 

23 

.00278 

.00380 

.00399 

.00399 

.00399 

27 

24 

.00278 

.00380 

.00399 

.00399 

.00400 

28 

25 

.00279 

.00381 

.00399 

.00400 

.00400 

29 

26 

.00279 

.00381 

.00400 

.00400 

.00401 

30 

27 

.00279 

.00381 

.00400 

.00401 

.00401 

31 

28 

.00279 

.00381 

.00401 

.00401 

.00402 

32 

29 

.00280 

.00382 

.00401 

.00402 

.00404 

33 

30 

.00280 

.00382 

.00402 

.00404 

.00407 

34 

31 

.00281 

.00383 

.00404 

.00407 

.00411 

35 

32 

.00282 

.00384 

.00407 

.00411 

.00418 

36 

33 

.00284 

.00386 

.00411 

.00418 

.00428 

37 

34 

.00290 

.00392 

.00418 

.00428 

.00445 

38 

35 

.00298 

.00400 

.00428 

.00445 

.00468 

39 

36 

.00306 

.00408 

.00443 

.00470 

.00497 

40 

37 

.00316 

.00418 

.00462 

.00498 

.00530 

41 

38 

.00328 

.00430 

.00484 

.00528 

.00566 

42 

39 

.00342 

.00444 

.00508 

.00561 

.00605 

43 

40 

.00358 

.00460 

.00535 

.00596 

.00645 

44 

41 

.00376 

.00478 

.00564 

.00633 

.00688 

45 

42 

.00395 

.00500 

.00595 

.00674 

.00733 

46 

43 

.00416 

.00524 

.00628 

.00717 

.00784 

47 

44 

.00438 

.00550 

.00665 

.00764 

.00840 

48 

45 

.00460 

.00579 

.00707 

.00816 

.00899 

49 

46 

.00482 

.00612 

.00752 

.00871 

.00961 

50 

47 

.00504 

.00647 

.00800 

.00929 

.01028 

51 

48 

.00527 

.00685 

.00852 

.00995 

.01107 

52 

49 

.00552 

.00727 

.00911 

.01072 

.01199 

53 

50 

.00580 

.00773 

.00980 

.01161 

.01304 

54 

51 

.00612 

.00825 

.01057 

.01261 

.01419 

55 

52 

.00646 

.00882 

.01141 

.01370 

.01547 

56 

63 

.00682 

.00945 

.01234 

.01491 

.01690 

57 

54 

.00720 

.01015 

.01339 

.01626 

.01850 

58 

55 

.00758 

.01094 

.01460 

.01781 

.02030 
.02227 
.02440 

59 
60 
61 

.02664 

62 

Fifth  and 
Subsequent 
Policy  Years 

Attained 
Age. 

.02898 
.03144 
.03405 

63 
64 
65 

.05672 

73 

.03675 

66 

.05980 

74 

.03951 

67 

.06308 

75 

.04229 

68 

.06671 

76 

.04509 

69 

.07090 

77 

.04793 

70 

.07589 

78 

.05081 

71 

.08199 

79 

.05374 

72 
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Gkoup  Insurance. 

BY 
WILLIAM   J.   GRAHAM. 

Group  insurance  is  a  plan  for  insuring  a  number  of  lives  under 
one  general  or  blanket  contract.  Each  life  included  in  such  group 
is  insured  in  conformity  with  statutory  requirements  governing 
individual  insurances.  No  statutory  permission  has  been  necessary 
to  introduce  the  plan  in  the  different  states  as  the  insurances  are  on 
approved  policy  forms  and  comply  with  existing  laws. 

Group  insurance  came  into  practice  as  a  medium  for  insuring 
employees  of  one  employer.  One  contract,  or  gi'oup  policy,  is  issued 
to  the  employer,  which  makes  reference  to  necessary  supporting 
detail  of  each  life  covered,  contains  schedules  of  rates — and  where 
other  than  term,  schedules  of  loan  and  surrender  values — for  each 
age,  and  otherwise  conforms  to  provisions  for  similar  insurances  on 
individual  lives.  Supplementary  certificates  of  insurance  commonly 
issued  to  each  member  of  the  group  state  the  fact  of  the  insurance, 
the  name  of  the  individual  insured,  the  amount  of  the  insurance, 
the  name  of  the  beneficiary,  and  the  conditions  under  which  the 
insurance  continues  in  force. 

Statutory  Definitions. 

While  statutory  permission  has  not  been  necessary  to  introduce 
group  insurance  as  a  means  of  applying  collectively  approved  forms 
of  individual  insurance,  since  its  introduction  the  states  of  New 
York  and  Massachusetts  have  adopted  amendments  that  introduce 
a  sort  of  group  insurance  definition.  These  amendments  remove 
restrictions  and  limitations  on  the  acceptances  of  lives  when  taken 
in  groups.  The  Massachusetts  amendment  exempts  from  the  re- 
quirement of  individual  medical  examinations  imposed  by  that 
state : 

"Insurance  granted  under  a  single  policy  issued  to  a  given  per- 
son, firm  or  corporation,  covering  simultaneously  a  group  of  not  less 
than  one  hundred  lives  all  in  the  employ  of  such  person,  firm  or 
corporation." 
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The  ISTew  York  State  amendment  exempts  from  the  new  husiness 
limitation  of  Section  96 : 

"Group  insurance  granted  on  the  same  plan  within  each  group 
under  a  contract  with  a  given  person,  firm  or  corporation,  covering 
groups  of  not  less  than  one  hundred  lives  all  in  the  employ  of  such 
person,  firm  or  corporation." 

These  amendments  recognize  group  insurance  as  distinctive  only 
as  it  is  applied  for  the  express  purpose  for  which  it  was  originated, 
namely,  for  the  insurance  of  large  groups  of  employees  of  one 
employer. 

Group  Selection. 

The  call  for  group  insurance  came  from  employers  who  desired 
to  provide  life  insurance  for  their  employees  without  excluding  any 
on  account  of  individual  non-insurability.  The  answer  to  this 
call  was  to  discard  individual  selection  by  medical  examination  and 
to  set  up  in  substitution  a  method  of  group  selection  which  passes 
on  the  group  as  a  group  and  judges  it  with  reference  to  the  insur- 
ability of  the  whole.  The  cardinal  principles  of  group  selection 
are,  roughly: 

(a)  To  obtain  a  body  of  risks  selected  for  purposes  requiring  phys- 

ical and  moral  fitness; 

(b)  To  see  that  the  group  is  acceptable  as  a  whole,  or  in  classes  not 

inferior  in  point  of  insurability  to  the  group  as  a  whole; 

(c)  To  grade  the  risk  properly  at  the  standard  rate  or  at  a  com- 

mensurate extra  premium  rate  for  acceptable  additional 
hazard. 

The  mere  statement  of  these  three  general  subdivisions  govern- 
ing selection  narrows  down  the  acceptances  of  groups  without  med- 
ical examination  closely  to  (a)  employees  of  one  employer;  (&) 
where  all  or  substantially  all  lives  must  be  included  in  the  group 
except  as  certain  whole  departments  or  sexes  or  probationers  are 
excluded;  and  (c)  where  the  grade  of  employees  and  the  occu- 
pational and  incidental  hazards  measure  up  to  required  standards 
or  else  can  be  adjusted  by  commensurate  extra  premium  ratings 
within  the  range  of  reasonable  additions  to  the  standard  rates. 

Careful  inspection  of  each  group  is  made  to  determine  the  facts 
as  above  outlined.  Such  inspections  include  investigations  of  em- 
ployees and  plants.  Sex,  nationality,  wage,  sobriety  and  require- 
ments for  employment  are  important  personal  factors.  Trade  dusts 
and  trade  diseases  are  important  in  character  and  in  ratio  to  the 
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number  of  the  whole  so  exposed.  The  huildrngs  and  surroundings 
are  studied  with  view  to  proper  air,  sanitation,  hygiene,  pure  drink- 
ing water,  etc.,  and  with  reference  to  accident  and  panic  hazards. 

Group  insurance  must  carefully  guard  against  adverse  individual 
selection.  Hence  the  necessity  for  insuring  the  group  on  a  basis 
which  does  not  leave  with  the  individual  the  power  to  decide 
whether  or  not  he  or  she  shall  enter  the  group.  This  militates 
against  the  acceptance  of  a  group  in  which  the  insurance  is  paid  for 
by  the  individual  employee. 

Any  attempt  to  apply  group  insurance  to  less  than  the  whole 
available  class  to  whom  it  is  offered  involves  the  danger  of  .adverse 
selection  entering  to  the  degree  of  making  the  whole  uninsurable. 
An  even  more  vital  point  of  insurability  would  be  involved  if  indi- 
viduals were  privileged  to  choose  to  continue  in  the  group  or  not. 
Again  the  group  plan  contemplates  the  elimination  of  individual 
solicitation.  Where  individual  action  is  necessary  to  bring  the 
whole  to  ,a  point  of  insurability,  a  soliciting  cost  is  introduced  that 
militates  against  the  practical  application  of  the  group  idea.  For 
these  reasons  group  insurance  is  in  a  large  degree  restricted  to  the 
insurance  of  employees  of  one  employer  where  the  emploj'er  pays 
the  entire  premium. 

Modified  Groups. 

The  limit  of  one  hundred  lives  as  the  minimum  number  consti- 
tuting a  group  under  statutory  exemptions  is  an  arbitrary  standard 
following  the  arbitrary  standard  set  up  by  the  company  introducing 
this  plan.  There  is  nothing  in  either  statutory  definition  to  prohibit 
writing  group  policies  under  any  terms  and  conditions  lawful  as  to 
individual  insurances.  But  any  such  groups  would  lose  the  benefits 
of  these  special  legislative  waivers — that  is,  each  life  in  such  a  group 
must  needs  be  medically  examined  in  Massachusetts  and  must  be 
counted  within  the  limitation  of  new  business  in  New  York.  As  a 
matter  of  fact,  group  policies  are  issued  on  less  than  one  hundred 
lives  by  giving  a  modified  form  of  medical  examination.  This  modi- 
fied examination  increases  in  severity  ,as  the  group  shrinks  from  the 
full  hundred  until  full  medical  examination  and  rigid  judgment  of 
the  same  is  accorded  all  risks  where  the  number  decreases  to  the 
arbitrary  minimum — usually  twenty-five  lives — required  for  any 
form  of  group  or  blanket  insurances.  Necessarily  such  modified 
groups  may  exclude  one  or  more  lives  upon  the  medical  showing. 
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Another  class  to  which  tlie  group  idea  may  be  applied,  but  with 
modifications,  is  that  of  the  homogeneous  closed  group.  Here  the 
lives  may  be  of  a  number  and  class  to  inherently  supply  acceptable 
averages  of  insurability,  but  of  a  type  in  which  the  regular  forms  of 
ordinary  life  or  endowment  would  best  apply.  Illustrative  of  this 
type  is  the  university  class  insuring  to  supply  a  memorial  fund. 
Centralized  premium  payment  may  not  be  desired.  Individual  en- 
dowment policies  may  fit  the  need.  Where  the  amount  of  insurance 
is  uniform,  or  varies  within  small  range,  where  the  class  acts  with 
practical  unanimity  of  choice,  where  perhaps  medical  examination 
was  required  on  matriculation  and  the  class  is  sufficiently  large,  the 
insurability  of  the  risk  as  a  group  may  be  safely  based  on  principles 
of  group  selection  discarding  individual  medical  examinations. 

Extra  Eatings. 

Acceptable  risks  for  group  insurance  range  from  the  standard 
class  to  substandard  classes  accejatable  on  properly  increased  rates 
within  the  limits  of  reasonable  .additions  to  the  loadings.  This 
grading  in  my  opinion  can  best  be  effected  by  a  constant  addition  to 
the  standard  gross  premium.  This  addition  would  be  the  same  for 
all  ages  and  all  lives  in  the  group.  Any  attempt  to  grade  the  extra 
rating  to  subdivisions  of  the  group  tends  away  from  the  group 
idea  of  treating  with  the  whole,  and  would,  furthermore,  intro- 
duce accounting  difficulties. 

Occupational  Studies. 

A  careful  study  of  industries  uncovers  the  fact  that  the  death 
hazard  is  importantly  afllected  by  the  living  or  home  conditions  of 
people  engaged  in  the  work.  The  more  hazardous  industries  and 
the  industries  working  under  unpleasant  conditions  or  where  occu- 
pational diseases  or  accidents  are  prevalent  are  not  selected  by  the 
better  type  of  employees  who  are  able  to  obtain  employment  where 
such  conditions  do  not  exist.  In  other  cases  the  industry  may  be 
affected  by  tradition  or  purely  psychological  causes.  Therefore  in 
classifying  such  risks,  not  only  the  actual  hazard  of  the  employment 
must  be  considered,  but  also  a  careful  inspection  and  study  must 
be  made  of  the  people  employed  and  the  conditions  and  classes 
from  which  they  come. 

It  is  also  worth  noting  that  the  modern  advance  of  industry  has 
been  so  radical  in  many  lines  that  many  of  our  occupational  ratings 
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used  for  individual  risks  probably  fall  wide  of  the  mark  because 
they  are  based  on  past  experience  and  not  on  present-day  conditions. 
It  may  be  pointed  out  in  illustration  that  the  electrical  industry  is 
now  on  a  basis  of  safety  that  did  not  exist  in  other  days.  The 
electrocution  hazard  always  present  in  this  industry  has  brought 
about  an  elaboration  of  safety  appliances  and  insulation  which  may 
be  said  to  be  all  but  fool-proof  in  most  departments.  A  more 
careful  selection  of  employees  and  the  adaptation  of  employees  to 
particular  duties  according  to  their  individual  capabilities  have  re- 
sulted in  making  the  employment  as  a  whole  produce  averages  of 
insurability  that  compensate  for  considerable  extra  trade  hazard. 
Again,  glass-making  in  the  present  age  of  automatic  glass-making 
machines  is  changing  the  type  as  well  as  the  hazard  of  the  glass 
worker. 

Policy  Plan, 

Group  insurance  may  be  issued  upon  any  plan,  such  as  term,  life 
or  endowment  insurance  or  annuity. 

From  the  standpoint  of  the  employer  the  renewable  term  plan  has 
the  advantage  of  covering  these  insurances  at  the  lowest  possible 
cost  during  the  period  in  which  the  employer  desires  the  coverage, 
namely,  during  continuance  of  employment.  Term  insurance  has 
the  further  merit  of  not  involving  surrender  values,  or  causing  the 
employer  to  pay  the  extra  sum  required  on  the  whole  life  level  pre- 
mium plan,  when  it  is  ,a  foregone  conclusion  that  in  many  cases  the 
employment  will  be  only  temporary.  While  the  individuals  in  any 
one  group  on  the  renewable  term  plan  will  of  course  be  rated  each 
year  at  a  successively  higher  rate,  it  does  not  necessarily  follow  that 
the  aggregate  rate  of  the  group  will  increase  materially.  Conditions 
of  active  employment  in  themselves  require  certain  age  distributions 
which  practically  assure  an  aggregate  premium  on  the  term  basis 
which  will  vary  within  narrow  limits  from  year  to  year. 

It  is  evident  on  a  mere  statement  that  a  census  of  employees  of 
any  large  going  concern  would  show  a  present  average  age  not  mate- 
rially different  from  that  taken  perhaps  a  score  of  years  before. 
The  average  age  might  be  either  less  or  more  on  the  census  taken 
now  as  compared  with  the  census  of  many  years  ago,  but  in  either 
event  the  variation  would  be  within  narrow  limits.  This  suggests 
at  once  the  inherent  difference  between  group  insurance  as  applied 
to  employees  of  sizable  going  concerns  where  age  averages  are 
maintained  more  or  less  automatically,  and  any  attempt  to  do  group 
insurance  where  the  same  conditions  do  not  obtain. 


268  group  insurance. 

The  Group  Contract. 

Provision  is  made  in  the  group  or  blanket  policy  issued  to  the 
employer  for  covering  all  permanent  employees  during  the  period  of 
emplo3Tnent;  for  the  addition  of  new  employees;  for  automatic 
changes  in  the  amount  of  the  insurance;  as  well  as  for  the  discon- 
tinuance of  the  protection  on  the  lives  of  employees  whose  services 
have  been  terminated.  Terminating  employees  may  usually  apply 
for  insurance  without  medical  examination  within  a  limited  period, 
usually  within  31  days  after  termination  of  service. 

Permitting  discontinuing  employees  to  apply  for  insurance  within 
31  days  of  the  termination  of  employment  on  any  plan  of  insurance 
then  issued  by  the  company  at  the  regular  rates  for  the  particular 
attained  age  -and  class  of  risk,  means  but  a  guarantee  of  the  insur- 
ability of  the  life  after  leaving  the  employment  to  the  amount  of 
the  group  insurance.  In  theory  this  may  mean  selection  against 
the  company.  Thus  far  experience  indicates  that  it  is  a  concession 
little  used  unless  diligently  urged  upon  discontinuing  individuals. 
Whatever  extra  mortality  might  follow  from  such  a  privilege  is 
problematical  and  could  probably  be  amply  covered  by  withholding 
commissions  and  renewals  on  individual  insurances  issued  without 
medical  examination  on  retiring  members  of  a  group.  If  this  should 
becom.e  an  important  element  it  might  be  advisable  for  companies 
to  keep  ,an  accounting  of  such  individual  business  in  order  to  pre- 
serve absolute  equities  with  all  classes  of  individual  policyholders. 
In  practice  the  privilege  does  not  now  seem  to  be  important,  except 
that  it  prevents  any  undue  hardship  to  individuals  who  may  become 
uninsurable  during  the  period  in  which  group  insurance  is  provided. 

The  acceptance  of  employees  in  the  first  instance  and  the  addi- 
tion of  new  employees  is  usually  made  covering  only  those  who  have 
worked  out  a  probationary  period,  commonly  one  year.  Medical 
examination  may  be  required  on  a  new  employee  or  may  not. 
Whether  it  should  be  required  or  not  depends  upon  how  nearly  the 
conditions  under  which  the  new  employee  would  qualify  for  the 
employment  and  for  the  insurance  may  be  trusted  to  prevent  ad- 
verse selection  and  preserve  the  average  of  insurability.  The  plan 
of  the  company  originating  this  insurance  is  to  require  medical 
examination  of  all  new  employees  but  to  waive  this  requirement  tem- 
porarily where  it  seems  justified,  reserving  the  privilege  of  requir- 
ing it  later  if  experience  dictates  it  to  be  .advisable. 
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Amount  of  Insueance. 

The  amount  of  insurance  granted  the  individuals  of  the  group 
must  follow  a  general  rule.  A  common  unit  of  insurance  for 
salaried  people  is  one  year's  salary  with  a  maximum  limit  of  $3,000 
to  those  receiving  more  than  $3,000  per  annum.  This  maximum 
should  be  fixed  with  reference  to  the  average  amount  of  the  insur- 
ances and  the  size  of  the  group. 

Time  and  piece  workers  are  often  insured  for  ,a  fixed  sum — alike 
to  all — or  graded  to  increase  with  service. 

In  general  any  sum  of  insurance  may  be  allowed,  provided  it 
follows  a  rule  that  excludes  adverse  individual  selection  and  keeps 
the  amount  of  insurance  on  any  one  life  to  its  proper  proportions. 
Increases  in  the  amount  of  the  insurance  under  any  such  rules  and 
within  the  maximum  fixed  may  be  safely  allowed  without  medical 
examination. 

Peemiums  and  Eeseeves. 

Premium  and  reserve  computations  are  on  the  same  standards 
and  follow  the  same  actuarial  principles  that  govern  individual  in- 
surances. The  group  premiums  are  the  sum  of  the  individual  pre- 
miums and  are  payable  through  the  one  source — the  employer. 
Monthly  premiums  are  best  adapted  for  meeting  changes  in  the 
employment.  By  making  a  monthly  premium  ,a  complete  unit  in 
itself  and  not  an  installment  of  an  annual  premium  the  reserves 
and  the  deferred  premium  account  are  both  reduced  accordingly. 
Group  reserves  are  the  total  of  the  separate  individual  reserves  and 
may  be  submitted  officially  in  combined  figures  for  each  age  in  the 
same  sort  of  schedule  form  in  use  for  industrial  insurance  reserves. 

Claims. 

In  practice  group  claims  are  paid  in  full  amount  regardless  of 
misstatement  of  age  or  of  minor  technicalities.  Suicide  claims  are 
recognized  at  all  times.  This  follows  from  the  fact  that  there  is 
substantially  no  moral  hazard  and  the  non-payment  of  the  claim  in 
full  amount  would  defeat  the  purposes  of  the  insurance.  Claims 
are  payable  either  in  one  sum  or  in  monthly  installments,  over  a 
period  not  usually  exceeding  one  year,  to  the  beneficiary  named  in 
the  certificate. 

Employers  are  prone  to  request  that  they  be  named  as  beneficiaries 
in  order  to  administer  the  claim.  Apart  from  the  questions  of  in- 
surable interest  this  might  raise,  it  is  not  good  practice  for  the  em- 
ployer to  be  put  in  the  position  of  possibly  profiting  by  the  insurance. 
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Economies. 
Large  economies  are  achieved  under  the  group  system.  Agency 
work  is  reduced  by  being  centralized.  Individual  members  of  the 
group  are  not  solicited.  Commissions  and  renewals  are  fixed  at 
about  one-third  of  the  usual  rate  for  same  form  of  individual  insur- 
ance. The  elimination  of  all  accounting,  correspondence  and  pre- 
mium collection  with  the  individual  greatly  reduces  the  cost  of 
caring  for  the  business.  All  accounting  is  centralized  in  the  one 
periodical  statement  to  the  employer.  In  this  statement  the  changes 
occurring  during  the  period  are  accounted  for  in  debit  and  credit 
amendments  to  the  previous  statement  with  supporting  detail.  All 
items  not  changed  during  the  period  are  carried  forward  in  total 
only  and  without  detailed  restatement. 

Misconceptions. 

An  early  misconception  of  group  insurance  confused  the  plan 
with  reinsurance.  This  mistaken  idea,  fostered  by  a  few  over- 
zealous  agents  who  misunderstood  the  plan,  caused  certain  fraternal 
organizations  to  see  in  it  a  menace  to  fraternalism.  Assessmentism 
joined  with  the  fraternals  in  protesting  against  old-line  life  insur- 
ance, inventing  group  insurance  for  the  undoing  of  these  organiza- 
tions. The  complaint  of  these  organizations  was  really  directed 
against  reinsurance,  a  system  historic  with  records  of  whole  bodies 
of  policyholders  taken  over  from  one  life  insurance  organization  to 
another.  While  it  is  possible  such  reinsurances  might  be  assumed 
on  ,a  renewable  term  plan,  it  is  quite  unlikely,  because  it  is  and  has 
been  the  step-rate  principle  that  has  proven  disastrous  in  assess- 
mentism.  True,  assessment  rates  usually  have  been  too  low  even  for 
term  insurance  but  these  rates  might  have  been  successfully  in- 
creased according  to  the  theory  of  assessmentism  were  there  not 
inherent  practical  weaknesses  in  the  step-rate  plan  when  applied  to 
individuals.  Wlien  increased  rates  were  proposed  for  the  whole 
group,  it  was  subject  to  adverse  selection  by  the  better  lives  dropping 
out.  In  a  way  the  same  thing  has  occurred  where  the  step-rate 
plan  grows  to  a  prohibitive  figure  in  its  natural  operation. 

A  casual  survey  here  is  of  value  in  contrasting  the  use  of  group 
insurance  on  going  groups  with  assessmentism  step-rate  insurance, 
to  emphasize  more  emphatically  the  proper  limitations  of  group 
insurance,  when  written  on  the  term  plan,  by  suggesting  the  things 
necessary  to  avoid.    Somewhat  like  fraternal  groups  so  far  as  group 
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insurance  is  concerned  are  trade  associations,  burial  societies,  benev- 
olent bodies,  public  organizations  and  various  other  more  or  less 
loosely  joined  groups.  These  bodies  whether  formed  for  insurance 
purposes  or  not  are  but  organizations  of  individuals  whose  connec- 
tion with  the  group  is  for  tlie  most  part  voluntary  and  unrelated  to 
good  health,  and  thus  are  not  eligible  under  sound  underwriting 
principles  for  group  insurance.  Here,  perhaps,  individual  policies 
may  be  issued  in  the  regular  way  with  some  degree  of  leniency  in 
passing  upon  necessary  individual  medical  examinations.  The  large 
number  of  inquiries  made  for  group  insurance  from  such  organiza- 
tions either  directly  or  through  insurance  brokers  attest  a  prevalent 
popular  misunderstanding  of  the  group  plan. 

Non-Medical  Selection. 

The  announcement  of  the  waiving  of  medical  examination  under 
certain  conditions  in  group  insurance  raised  a  mistaken  idea  in 
many  minds  that  group  insurance  risks  were  not  selected  risks. 
The  thought  behind  this  was  a  confusing  of  selection  with  medical 
examination.  Medical  examination  for  the  purpose  of  selection  is 
a  means  toward  an  end  and  not  an  end  in  itself.  Yet  many  of  the 
earlier  critics  of  group  insurance  condemned  the  whole  plan  as 
unsound  on  the  theory  that  there  could  be  no  selection  without  med- 
ical examination.  That  a  large  body  of  the  younger  and  smaller 
companies  of  the  South  and  West  should  be  so  misled  as  to  pass  a 
resolution  to  this  effect  illustrates  as  well  as  any  other  thing  the  con- 
fusion existing  in  some  quarters  between  selection  of  risks  and 
physician's  examination  for  life  insurance  purposes. 

While  on  this  point  it  may  be  recalled  that  life  insurance  had  its 
early  growtli  abroad  Avithout  the  requirement  of  medical  examina- 
tion. Within  the  last  several  years  some  companies  abroad  and  one 
old  English  company  in  particular  have  revived  with  marked  suc- 
cess the  practice  of  accepting  individual  lives  without  medical  exam- 
inations under  certain  restrictions  and  in  certain  territories  in  which 
proper  selection  is  obtained.  These  non-medically  selected  lives  of 
the  English  company  referred  to  have  been  none  the  less  carefully 
selected  under  other  standards,  with  the  result  that  the  mortality 
compares  favorably  with  the  company's  medically  examined  business. 

Since  all  insurance  is  essentially  a  method  of  distributing  losses 
from  hazards  covered,  the  more  these  hazards  are  decentralized  the 
safer  the  business.    A  hundred  thousand  dollars  of  insurance  dis- 
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tributed  among  more  than  one  hundred  lives  in  a  group  well 
selected  according  to  group  standards,  should  compare  favorably 
with  the  same  volume  of  insurance  exposed  on  one  or  two  or  a  few 
individual  lives  selected  b}^  regular  medical  examination. 

Moral  Hazards. 
Solicitation  among  individuals  results  not  in  the  inclusion  of  all 
the  lives  that  a  company  may  want;,  but  only  such  lives  as  will 
apply.  After  receiving  the  application  the  company  must  be  on  the 
lookout  for  the  designing  applicant.  Medical  examination  and  the 
lay  inspection  serve  the  negative  purposes  of  avoiding  adverse  selec- 
tion against  the  company.  The  inspection  report,  especially,  guards 
against  moral  hazards.  In  group  insurance  the  moral  question  does 
not  enter.  The  insured  is  not  .applying  for  insurance  direct.  There 
is  no  suspicion  of  design  on  his  part  to  defraud  the  company.  That 
the  insured  is  of  good  moral  habits  is  indicated  by  the  employment. 
That  he  will  continue  in  these  habits  is  more  fnlly  guaranteed  by 
insuring  him  during  employment  than  could  possibly  be  obtained 
through  any  inspection  report. 

Employment  Standards. 

The  employer  is  vitally  interested  in  the  physical  selection  of  his 
employees  and  there  is  ,a  growing  disposition  among  progressive 
establishments  to  add  some  form  of  medical  examination  to  the 
usual  requirements.  In  certain  establishments  this  medical  exam- 
ination far  exceeds  in  comprehensiveness  the  physical  examination 
for  life  insurance,  including  such  important  points  as  hearing,  eye- 
sight and  careful  examination  of  teeth. 

Even  where  there  is  no  medical  examination  of  the  applicant  for 
employment  there  is  always  a  shrewd  and  more  or  less  unconscious 
physical  size-up  by  the  employer.  Employment  departments  select 
healthy  people  in  order  to  get  the  work  done  properly.  The  phys- 
ically inferior  have  smaller  chance  of  employment  in  modern  indus- 
tries than  the  physically  strong.  Furthermore,  if  employed,  the  test 
during  the  first  few  days  of  competition  with  the  physically  strong 
serves  to  adjust  the  employer's  mis  judgment  where  the  risk  has 
been  overrated  on  appearance. 

Of  course,  employment  bureaus  with  the  best  intentions  and 
equipment  make  mistakes  in  employing  as  physically  competent, 
men  with  heart  disease,  kidney  trouble,  chronic  appendicitis  or 
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other  dangerous  hidden  ills,  but  at  the  same  time  it  must  also  be 
admitted  that  life  insurance  on  the  basis  of  individual  medical 
examination  pays  many  such  claims  as  first-year  cases  in  pursuit  of 
its  regular  business.  There  is  no  perfect  form  of  selection  in  prac- 
tice, and  there  need  not  be,  beyond  the  requirement  of  supplying 
reliable  averages  of  insurability  upon  which  to  base  and  maintain 
proper  rates  for  the  risk  assumed. 

Group  Field. 

Group  insurance  is  not  presented  as  a  substitute  for  individual 
insurance  in  any  way.  It  is  a  supplement  thereto.  As  far  as  it  has 
evolved  it  is  pay-check  insurance  to  meet  the  immediate  and  urgent 
necessities  which  arise  through  death  of  the  wage  earner. 

From  a  social  standpoint  group  insurance  is  important  as  one 
means  now  applied  in  industry  to  eliminate  distress  resulting  from 
the  loss  of  the  pay-envelope.  Growing  consciousness,  on  the  part  of 
employers,  of  the  employee  and  his  personal  problems  reveals  the 
fact  that  a  large  part  of  the  problem  of  industrial  relationship  lies 
in  assisting  the  employee  to  protect  himself  against  avenues  of 
preventable  distress.  Workmen's  compensation  laws  in  our  country 
are  illustrative  of  this  principle,  although  they  indemnify  against 
wear  and  tear  on  the  individual,  which  is  more  trade  justice  than 
trade  benevolence.  Group  insurance  goes  further  by  meeting  the 
desire  of  the  employer  to  insure  the  employee's  pay-check  gratu- 
itously at  its  source  under  a  system  that  grants  the  protection  on  a 
basis  of  inclusiveness,  economy  and  liberality  not  otherwise  possible 
in  our  system  of  life  insurance. 
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Sickness  and  Accident  Disability  Tables. 

BY 

MILES    M.    DAWSON, 

The  experience  of  the  Relief  Department  of  the  "Westinghouse 
Electric  and  Manufacturing  Company,  conducted  at  its  plant  at 
East  Pittsburgh,  Pa.,  up  to  the  close  of  the  year  1913,  embracing 
37,836  full  years  of  exposure  (for  which  ages  were  given)  has  been 
anal^^zed  with  the  following  results.  For  all  ages  (excluding  time 
lost  by  any  one  sickness  or  accident,  in  excess  of  39  weeks),  the 
average  number  of  days  per  annum  lost  by  sickness  was  6.4351, 
of  which  3.9806  were  by  sickness  and  2.4545  by  accident. 

This  experience  was  analyzed  in  the  following  manner,  viz. : 
cards  were  written  for  each  life  exposed,  showing  age  upon  ad- 
mission, dates  of  admission,  suspension,  readmission,  final  exit, 
of  disability  and  return  to  work,  and  also  showing  whether  dis- 
ability was  due  to  accident  or  sickness. 

From  these  cards,  ages  being  given  as  of  last  birthday,  the  in- 
formation was  extracted  in  the  following  form:  taking  ages  as 
changing,  on  the  average,  on  January  1  of  each  year,  exposures 
and  also  periods  of  disability  due  to  sickness  or  accident,  respec- 
tively, were  computed  for  each  successive  age  represented  by  a 
card's  duration. 

This  resulted  in  the  very  considerable  body  of  experience  shown  in 

Exhibit  I. 

From  this  the  unadjusted  experience  table  was  extracted: 
Exhibit  la. 

There  was  a  modicum  of  the  membership  for  which  ages  were 
not  given.  It  did  not  seem  wise  to  ignore  this,  especially  as  the 
average  rates  deduced  therefrom  did  not  correspond  approximately 
with  the  average  deduced  from  exposures  for  which  ages  had  been 
given.  Accordingly  this  portion  of  the  data  was  distributed  in 
proportion  to  the  exposures,  days  lost  by  sickness  and  days  lost  by 
accident  among  those  for  whom  ages  had  been  given,  resulting  in 
the  foUovring  showing: 

Exhibit  II. 
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From  this  the  unadjusted  rates  of  disability  due  to  accident,  to 
sickness  and  to  all  causes,  respectively,  were  drawn  off,  by  groups: 

Exhibit  III. 

Using  King's  method,  the  experience  has  been  graduated  with 
the  result  shown  in 

Exhibit  IV. 

The  accumulated  deviation,  1,105  days  excess,  is  only  .45  of 
1  per  cent,  of  the  aggregate  actual  days  lost  and,  as  the  sign,  both 
of  the  deviation  and  the  accumulated  deviation,  changes  frequently, 
the  graduation  seems  reasonably  satisfactory. 

Only  the  disability  rate  has  been  graduated.  It  is  interesting  to 
note,  however,  that  the  curves  of  both  the  accident  and  the  sickness 
rates  tend  downward  to  the  early  thirties  and  thereafter  to  rise, 
there  being,  however,  no  great  increase  between  age  30  and  age  40. 

The  experience  of  the  Eelief  Fund  of  the  Westinghouse  Air  Brake 
Company  to  the  close  of  1912  has  also  been  analyzed,  covering 
24,347.9  years  of  exposure  and  21,378.2  weeks  of  disability,  of 
which  13,387.4  were  due  to  sickness  and  7,990.8  to  accident.  This 
gives  an  average  for  all  ages  of  6.146  days  per  annum  lost  by  dis- 
abilities, not  counting  time  lost  beyond  39  weeks  for  any  one  dis- 
ability. The  information  was  not  in  quite  so  satisfactory  condi- 
tion, as  the  dates  of  commencement  and  close  of  disability  were  not 
given;  accordingly  the  durations  of  disabilities  shown  on  a  card 
were  distributed  proportionately  to  the  durations  of  exposure  at 
the  respective  ages,  shown  on  the  same  card.  This  might  have  a 
tendency  to  flatten  out  the  table ;  the  result,  however,  was  not  such 
as  to  indicate  that  this  had  taken  place,  as  the  comparison  on  the 
following  page  of  the  graduated  table  with  the  graduated  table  de- 
duced from  the  experience  of  the  Eelief  Fund  of  the  Electric  Com- 
pany, shows. 

Comparison  is  here  made,  also,  with  the  British  Friendly  So- 
ciety experience  analyzed  by  the  late  William  Sutton.  The  Sut- 
ton table,  however,  is  not  on  precisely  the  same  basis  as  it  gives  the 
average  number  of  days  lost  by  disability  arising  at  age  x,  exclud- 
ing durations  beyond  39  weeks,  while  from  the  experiences  here 
analyzed  have  been  deduced  the  average  number  of  days  lost  during 
18 
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Days  of  Disability  per  Annum 

Age. 

Sutton's. 

Electric  Co. 

Air  Brake  Co. 

15 

7.82 

6.24 

4.86 

16 

7.66 

6.49 

4.98 

17 

7.50 

6.47 

5.32 

18 

7.34 

6.24 

5.55 

19 

7.18 

5.98 

5.64 

20 

7.02 

5.67 

5.64 

21 

6.86 

5.40 

5.58 

22 

6.70 

5.21 

5.52 

23 

6.54 

5.11 

5.40 

24 

6.39 

5.11 

5.33 

25 

6.24 

5.19 

5.33 

26 

6.09 

5.31 

6.33 

27 

5.95 

5.47 

5.38 

28 

5.81 

5.60 

5.47 

29 

5.68 

5.73 

5.58 

30 

5.56 

5.88 

5.69 

31 

5.46 

6.03 

5.83 

32 

5.53 

6.17 

5.99 

33 

5.63 

6.30 

6.15 

34 

5.74 

6.40 

6.28 

35 

5.88 

6.47 

6.45 

36 

6.03 

6.53 

6.64 

37 

6.17 

6.59 

6.81 

38 

6.30 

6.65 

6.98 

39 

6.40 

6.71 

7.19 

40 

6.47 

6.76 

7.36 

41 

6.53 

6.82 

7.55 

42 

6.58 

6.89 

7.83 

43 

6.65 

7.00 

8.06 

44 

6.70 

7.14 

8.36 

45 

6.87 

7.31 

8.72 

46 

7.07 

7.51 

9.06 

47 

7.31 

7.76 

9.35 

48 

7.60 

8.05 

9.72 

49 

7.95 

8.37 

10.08 

50 

8.37 

8.72 

10.45 

51 

8.87 

9.14 

10.79 

52 

9.47 

9.71 

11.16 

53 

10.21 

10.50 

11.66 

54 

11.15 

11.41 

12.08 

55 

12.38 

12.59 

12.66 

the  currency  of  the  year  of  age  x  because  of  disabilities  arising  at 
age  X  or  age  x — 1,  excluding  also  durations  beyond  39  weeks. 


EXHIBIT    I. 

Actual  Experience^  Belief  Depaktment,  Westinghouse  Elfctbic 
Manufactueing  Co. 


Exposures  for 

Days  Lost  by 

Days  Lost  by 

Total  Days 

Age. 

One  Year. 

Accident. 

Sickness. 

Disabled. 

15 

46.25 

50 

102 

152 

16 

188.92 

658 

541 

1,199 

17 

797.75 

2,279 

3,004 

5,283 

18 

1,277.83 

3,956 

4,930 

8,886 

19 

1,466.08 

5,221 

5,793 

11,014 

20 

1,541.92 

5,330 

7,349 

12,679 

21 

1,642.83 

5,352 

6,100 

11,452 

22 

1,756.42 

5,003 

8,587 

13,590 

23 

1,913.92 

5,612 

7,420 

13,032 

24 

1,959.50 

4,522 

7,533 

12,055 

25 

1,885.00 

4,195 

.  5,955 

10,150 

26 

1,807.00 

3,507 

5,711 

9,218 

27 

1,680.50 

3,415 

5,577 

8,992 

28 

1,583.67 

3,694 

5,699 

9,393 

29 

1,464.42 

3,069 

5,037 

8,106 

30 

1,373.33 

3,359 

4,262 

7,621 

31 

1,245.50 

2,339 

4,352 

6,691 

32 

1,131.17 

2,388 

4,992 

7,380 

33 

1,078.33 

2,184 

3,545 

5,729 

34 

997.83 

2,086 

3,996 

6,082 

35 

959.83 

1,590 

4,324 

5,914 

36 

934.58 

1,801 

3,423 

5,224 

37 

859.67 

1,647 

2,670 

4,317 

38 

810.50 

2,037 

2,873 

4,910 

39 

764.08 

1,923 

2,240 

4,163 

40 

730.33 

1,421 

3,008 

4,429 

41 

768.58 

1,664 

3,013 

4,677 

42 

678.92 

1,364 

3,631 

4,995 

43 

585.83 

1,113 

2,217 

3,330 

44 

566.42 

1,112 

2,625 

3,737 

45 

522.33 

1,166 

2,469 

3,635 

46 

485.83 

1,061 

2,700 

3,761 

47 

449.42 

979 

2,028 

3,007 

48 

399.08 

1,403 

2,441 

3,844 

49 

382.17 

997 

2,090 

3,087 

50 

333.25 

1,242 

3,420 

4,662 

51 

271.17 

576 

1,989 

2,.565 

52 

194.75 

549 

1,227 

1,776 

53 

129.50 

244 

764 

1,008 

54 

79.42 

327 

371 

698 

55 

44.83 

122 

233 

355 

56 

20.42 

103 

24 

127 

57 

5.92 

35 

70 

105 

58 

4.75 

28 

28 

59 

4.00 

60 

1.92 

93 

93 

61 

.17 

13 

13 

62 

.92 

275 

275 

63 

.67 

18 

18 

64 

.17 

65 

66 

.67 

67 

1.00 

68 

1.00 

20 

20 

69 

1.58 

70 

1.00 

71 

1.00 

72 

1.00 

73 

1.00 

74 

.17 

37,836.02 

92,867 

150,610 

243,477 

EXHIBIT    la. 

Actual  Experience,  Belief  Department,  Westinghouse  Electric  & 
Manufacturing  Co. 


Age. 


15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

61 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 
73 
74 

All  Ages 


Days  Lost  by  Accident      Days  Lost  by  Sickness 
per  Man,  per  Year.  per  Man,  per  Year. 


1.08 

3.48 

2.86 

3.10 

3.56 

3.46 

3.26 

2.85 

2.93 

2.31 

2.23 

1.94 

2.03 

2.33 

2.10 

2.45 

1.88 

2.11 

2.03 

2.09 

1.66 

1.93 

1.92 

2.51 

2.52 

1.95 

2.17 

2.01 

1.90 

1.96 

2.23 

2.18 

2.18 

3.52 

2.61 

3.73 

2.12 

2.82 

1.88 

4.12 

2.72 

5!04 

5.91 

5.89 

48.44 
76.47 

26.87 


20.00 


2.21 
2.86 
3.77 
3.86 
3.95 
4.77 
3.71 
4.89 
3.88 
3.84 
3.16 
3.16 
3.32 
3.60 
3.44 
3.10 
3.49 
4.41 
3.29 
4.00 
4.51 
3.66 
3.11 
3.54 
2.93 
4.12 
3.92 
5.35 
3.78 
4.63 
4.73 
5.56 
4.51 
6.12 
5.47 
10.26 
7.33 
6.30 
5.90 
4.67 
5.20 
1.18 
11.82 


298.91 


Total  Days  of  Disabil- 
ity per  Man,  per  Year. 


3.29 
6.35 
6.62 
6.95 
7.51 
8.22 
6.97 
7.74 
6.81 
6.15 
5.38 
5.10 
5.35 
5.93 
5.54 
5.55 
5.37 
6.52 
5.31 
6.10 
6.16 
5.59 
5.02 
6.06 
5.45 
6.06 
6.09 
7.36 
5.68 
6.60 
6.96 
7.74 
6.69 
9.63 
8.08 
13.99 
9.46 
9.12 
7.78 
8.79 
7.92 
6.22 
17.74 
5.89 

48.44 

76.47 

298.91 

26.87 


20.00 


2.45 


3.98 


6.44 


EXHIBIT    II. 

Experience  with  Exposures  and  Days  Disabled  Apportioned,  Where 

Ages  not  Given.    Belief  Department  of  Westinghouse 

Electric  Co. 


Exposures  for 

Days  Lost  by 

Days  Lost  by 

Total  Days 

Ages. 

One  Year. 

Accident. 

Sickness. 

Disabled. 

15 

46.28 

50 

102 

152 

16 

189.05 

659 

541 

1,200 

17 

798.31 

2,281 

3,007 

5,288 

18 

1,278.72 

3,960 

4,934 

8,894 

19 

1,467.11 

5,226 

5,798 

11,024 

20 

1,543.00 

5,335 

7,355 

12,691 

21 

1,643.98 

5,357 

6,105 

11,462 

22 

1,757.65 

5,008 

8,594 

13,602 

23 

1,915.26 

5,618 

7,426 

13,044 

24 

1,960.87 

4,527 

7,540 

12,067 

25 

1,886.32 

4,199 

5,960 

10,159 

26 

1,808.26 

3,511 

5,716 

9,227 

27 

1,681.68 

3,418 

5,582 

9,000 

28 

1,584.78 

3,698 

5,704 

9,402 

29 

1,465.45 

3,072 

5,041 

8,113 

30 

1,374.29 

3,362 

4,266 

7,628 

31 

1,246.37 

2,341 

4,356 

6,697 

32 

1,131.96 

2,390 

4,996 

7,386 

33 

1,079.08 

2,186 

3,548 

5,734 

34 

998.53 

2,088 

3,999 

6,087 

35 

960.50 

1,592 

4,328 

5,920 

36 

935.23 

1,803 

3,426 

5,229 

37 

860.27 

1,649 

2,672 

4,321 

38 

811.07 

2,039 

2,875 

4,914 

39 

764.61 

1,925 

2,242 

4,167 

40 

730.84 

1,422 

3,011 

4,433 

41 

769.12 

1,666 

3,016 

4,682 

42 

679.40 

1,365 

3,634 

4,999 

43 

586.24 

1,114 

2,219 

3,333 

44 

566.82 

1,113 

2,627 

3,740 

45 

522.70 

1,167 

2,471 

3,638 

46 

486.17 

1,062 

2,702 

3,764 

47 

449.73 

980 

2,030 

3,010 

48 

399.36 

1,404 

2,443 

3,847 

49 

382.44 

998 

2,092 

3,090 

50 

333.48 

1,243 

3,423 

4,666 

51 

271.36 

577 

1,991 

2,568 

52 

194.89 

550 

1,228 

1,778 

53 

129.59 

244 

765 

1,009 

54 

79.48 

327 

371 

698 

55 

44.86 

122 

233 

355 

56 

20.43 

103 

24 

127 

57 

5.92 

35 

70 

105 

58 

4.00 

28 

28 

69 

4.75 

60 

1.92 

93 

93 

61 

.17 

13 

13 

62 

.92 

275 

275 

63 

.67 

18 

18 

64 

.17 

65 

66 

.67 

67 

1.00 

68 

1.00 

20 

20 

69 

1.58 

70 

1.00 

71 

1.00 

72 

1.00 

73 

1.00 

74 

.17 

37,862.48 

92,938 

150,738 

243,697 

EXHIBIT    III. 

Average  Number  of  Days  Disabled  per  Annum,  pee  Person 

(by  Groups). 


Ages. 

Accident. 

other  Causes. 

All  Causes. 

15-20 

3.28 

4.09 

7.37 

21-25 

2.70 

3.89 

6.58 

26-30 

2.16 

3.32 

5.48 

31-35 

1.96 

3.92 

5.88 

36-40 

2.15 

3.47 

5.62 

41-45 

2.06 

4.47 

6.53 

46-50 

2.77 

6.19 

8.96 

51-55 

2.53 

6.37 

8.90 

EXHIBIT    IV. 
Graduated  Table.     Days  op  Disability  per  Person  per  Annum 
Beyond   39  Weeks).    Westinghouse   Electric   Relief 
Department. 


(not 


Aggregate  Days. 

Age. 

Days  per 
Annum. 

Deviation. 

Accumulated 
Deviation. 

Actual. 

Expected. 

15 

7.82 

152 

362 

210 

210 

16 

7.66 

1,199 

1,447 

248 

458 

17 

7.50 

5,283 

5,983 

700 

1,158 

18 

7.34 

8,886 

9,379 

493 

1,651 

19 

7.18 

11,014 

10,526 

-    488 

1,163 

20 

7.02 

12,679 

10,824 

-1,855 

-    692 

21 

6.86 

11,452 

11,270 

-    182 

-    874 

22 

6.70 

13,590 

11,768 

-1,822 

-2,696 

23 

6.54 

13,032 

12,517 

-    515 

-3,211 

24 

6.39 

12,055 

12,521 

466 

-2,745 

25 

6.24 

10,150 

11,762 

1,612 

-1,133 

26 

6.09 

9,218 

11,005 

1,787 

654 

27 

5.95 

8,992 

9,899 

907 

1,561 

28 

5.81 

9,393 

9,201 

-    192 

1,369 

29 

5.68 

8,106 

8,318 

212 

1,581 

30 

5.56 

7,621 

7,636 

15 

1,596 

31 

6.46 

6,691 

6,800 

109 

1,705 

32 

5.53 

7,380 

6,255 

-1,125 

580 

33 

5.63 

5,729 

6,071 

342 

912 

34 

5.74 

6,082 

6,728 

-    354 

568 

35 

6.88 

5,914 

5,644 

-    270 

298 

36 

6.03 

5,224 

5,636 

412 

710 

37 

6.17 

4,317 

5,304 

987 

1,697 

38 

6.30 

4,910 

5,106 

196 

1,893 

39 

6.40 

4,ir;3 

4,890 

727 

2,620 

40 

6.47 

4,429 

4,725 

296 

2,916 

41 

6.53 

4,677 

5,019 

342 

3,238 

42 

6.58 

4,995 

4,467 

-    528 

2,730 

43 

6.65 

3,330 

3,896 

566 

3,296 

44 

6.70 

3,737 

3,795 

58 

3,354 

45 

6.87 

3,635 

3,588 

-      47 

3,307 

46 

7.07 

3,761 

3,435 

-    326 

2,981 

47 

7.31 

3,007 

3,285 

278 

3,259 

48 

7.60 

3,844 

3,033 

-    811 

2,448 

49 

7.95 

3,087 

3,038 

-      49 

2,399 

60 

8.37 

4,662 

2,789 

-1,873 

526 

51 

8.87 

2,565 

2,405 

-    160 

366 

52 

9.47 

1,776 

1,844 

68 

434 

53 

10.21 

1,008 

1,322 

314 

748 

54 

11.15 

698 

855 

157 

905 

55 

12.38 

355 

655 

200 

1,105 

I 
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The  Need  in  Medical  Selection  of  Standards  by 
WEIGH  TO  Measuee  Border-Line  Risks. 

BY 

DR.  OSCAR  H.   ROGERS   AND   ARTHUR   HUNTER. 

During  the  past  fifteen  years  there  has  been  brought  together 
and  placed  at  our  disposal  a  vast  amount  of  information  bearing 
upon  the  subject  of  medical  selection.  The  Specialized  Mortality 
Investigation  of  1903,  the  Medico- Actuarial  Investigation  of  1915, 
and  the  various  papers  and  discussions  which  have  been  presented 
meanwhile  before  the  Actuarial  Society  and  the  Medical  Directors' 
Association,  have  placed  us  in  position  to  speak  with  considerable 
confidence  regarding  the  insurance  value  of  the  majority  of  risks 
which  are  offered  to  our  companies  for  acceptance.  Indeed,  those 
who  would  estimate  the  probable  mortality  to  be  expected  in  con- 
nection with  most  of  the  simpler  combinations  of  factors,  have  but 
to  review  the  evidence  already  at  hand  to  find  material  upon  which 
to  base  a  sound  judgment. 

In  this  favorable  situation  of  our  affairs,  it  should  seem  as  if  the 
differences  of  opinion  regarding  border-line  risks,  which  formerly 
were  of  frequent  occurrence,  ought  to  have  become  greatly  lessened. 
Those  of  us  who  have  been  most  optimistic  with  regard  to  the  effect 
upon  medical  selection  of  these  studies  in  which  we  have  been 
engaged,  have  felt  that  the  time  has  already  come  when  there  ought 
to  be  a  substantial  agreement  concerning  the  value  of  most  border- 
line risks.  It  is  true  that  in  certain  doubtful  risks  the  component 
factors  include  some  which  have  not  yet  been  sufficiently  investi- 
gated to  warrant  a  very  definite  conclusion  about  them.  Some- 
times, too,  we  find  that  the  differences  of  attitude  have  been  caused 
by  the  nature  of  the  medical  examiners'  reports.  One  examiner 
has  placed  considerable  emphasis  upon  a  fact  which  has  been  en- 
tirely overlooked  by  another,  or  touched  upon  but  lightly,  so  that 
the  pen  pictures  of  the  case  as  presented  by  the  two  examiners  are 
different.  Then  again,  some  life  companies  have  maintained  for 
many  years  a  very  rigid  standard  of  selection ;  others  have  selected 
their  risks  with  considerable  freedom.     The  emphasis  in  the  former 
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case  has  been  placed  upon  mortality  savings;  in  the  latter,  upon 
extending  the  benefits  of  insurance  as  broadly  as  is  consistent  with 
safety.  Obviously,  we  cannot  expect  uniformity  of  action  under 
such  circumstances.  But,  making  due  allowance  for  these  differ- 
ences that  are  unavoidable,  the  fact  remains  that  the  number  of 
them  that  are  clearly  avoidable  is  still  very  great.  Each  one  of  us 
who  is  engaged  in  medical  selection  is,  day  after  day,  confronted 
with  more  liberal  rulings  on  the  part  of  those  whose  judgment  we 
have  every  reason  to  respect.  We  still  hear  all  too  frequently  the 
argument  which  in  the  past  so  often  confronted  us,  that  we  should 
accept  this  or  that  risk  because  other  companies  of  equal  standing 
with  our  own  have  done  so.  The  character  of  the  selection  of  each 
of  the  companies  is  well  known  among  insurance  men,  and  this 
argument,  which  is  apt  to  be  little  used  with  respect  to  companies 
which  are  more  liberal,  carries  increased  weight  when  employed  in 
cases  where  less  liberal  companies  have  accepted  the  risks  which 
we  have  declined. 

This  condition  of  affairs  is  unsatisfactory;  it  reflects  upon  our 
skill  as  experts  in  the  selection  of  risks.  We  are  not  making  full 
use  of  the  tools  that  lie  at  our  hands.  We  are  still  employing 
methods  which  should  long  since  have  been  abandoned.  If  any  of 
us  accepts  a  risk  which  another  has  refused,  the  reason  should  be, 
not  that  we  differ  materially  in  our  judgment  of  the  value  of  the 
risk,  but  that,  knowing  full  well  its  insurance  value,  the  company 
that  accepts  it  does  so  because  it  practices  a  more  liberal  selection ; 
it  draws  the  line  which  separates  standard  from  substandard  risks 
a  little  bit  further  towards  the  substandard  end  of  the  line. 

Does  it  not  appear  evident,  then,  that  the  task  before  us  is  to 
place  ourselves  in  position  to  assign  a  definite  value  to  each  risk,  a 
value  measured  by  standards  agreed  upon  among  us,  acceptable  to 
us,  and  based  upon  the  best  information  available  at  the  time  of 
their  adoption?  We  have  material  enough  at  hand  for  the  pur- 
pose; we  have  knowledge  enough  at  our  command  to  interpret  it 
aright ;  why,  then,  should  not  the  Actuarial  Society  and  the  Medi- 
cal Directors'  Association  prepare  standards,  and  place  them  at  the 
disposal  of  all  life  companies  that  may  wish  to  use  them  in  the 
selection  of  their  risks? 

The  general  use  of  such  standards  by  the  companies  would  be 
equivalent  to  submitting  their  risks  to  the  judgment,  not  of  indi- 
vidual selectors,  as  is  at  present  the  practice,  but  of  a  board  of 
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experts.  Each  risk  valued  in  accordance  with  these  standards 
would  be  so  accurately  measured  that  its  place  in  any  company's 
membership  would  at  once  be  determined.  It  may  very  well  be 
true  that  any  standards  of  selection  prepared  at  the  present  time 
would  be  found  later  to  be  in  some  respects  incorrect  and  would 
have  to  be  modified  from  time  to  time  hereafter ;  but,  if  we  employ 
in  the  preparation  of  them  the  best  light  at  present  available,  we 
should  still  be  at  an  advantage  in  comparison  with  the  judgment  of 
any  individual,  however  carefully  trained,  because  such  judgment 
must  always  be  guided  by  the  light  at  the  time  accessible  to  all  of  us. 

Nine  years  ago,  in  the  course  of  a  discussion  of  the  subject  of 
medical  selectiori,  and  in  speaking  of  the  numerical  system  in  use 
in  the  company  which  we  represent,  one  of  us  said:  "During  the 
nearly  four  years  of  the  operation  of  this  method  of  selection,  the 
company  has  had  abundant  reason  to  be  satisfied  with  its  accuracy. 
It  produces  substantially  the  same  selection  as  that  which  for  years 
has  been  practiced  by  the  company.  In  another  respect,  this 
method  possesses  great  advantage  over  the  old — constant  applica- 
tion to  the  work  of  selection  soon  overtaxes  the  mind  of  the  medical 
director.  His  perceptions  become  less  acute  and  his  liability  to 
error  increases.  I  have  known  thoroughly  good  men  make  as  high 
as  two  or  more  errors  in  a  single  day.  The  study  of  a  large 
amount  of  business  handled  by  the  new  method  shows  us  that  by 
reason  of  the  careful  analysis  to  which  each  risk  is  subjected  the 
proportion  of  error  is  very  greatly  reduced."  Since  that  statement 
was  made,  the  very  large  experience  which  we  have  had  in  the 
operation  of  this  method  of  selection  has  served  only  to  confirm 
the  favorable  opinion  then  expressed.  Its  accuracy  is  such  that  the 
proportion  of  discovered  error  is  seldom  as  high  as  one  error  in 
2,000  cases.  With  reference  to  the  permanence  of  our  standards  it 
may  be  said  that,  during  the  past  fifteen  years  we  have  twice  made 
considerable  changes  in  them  as  new  data  warranted,  and,  in  addi- 
tion, have  made  minor  changes  from  time  to  time.  We  shall  con- 
tinue to  do  this  in  the  future  just  as  any  of  us,  in  the  light  of  new 
information,  modifies  his  judgment  upon  any  subject. 

In  thus  referring  to  the  standards  in  use  in  our  own  company 
we  do  not  wish  to  be  understood  as  appealing  for  their  adoption  by 
other  companies.  We  are  appealing  for  the  adoption  of  standards, 
not  for  the  adoption  of  our  standards. 

In  the  development  and  application  of  established  standards  for 
the  life  insurance  business  throughout  the  country,  it  may  be  that 
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at  first  only  a  limited  field  might  safely  be  covered.  For  instance, 
we  might  take  the  subjects  of  Build  and  Family  History.  These 
are  comparatively  simple.  They  are  basic,  and  are  still  the  cause 
of  wide  differences  of  action  among  the  companies.  The  data  at 
hand  are  abundant,  and  it  should  be  possible  from  them  to  prepare 
and  publish,  so  that  all  life  companies  that  care  to  do  so  may  use 
them,  standards  which  shall  serve  to  measure  every  risk  so  far  as 
these  factors  are  concerned.  We  feel  confident  that  the  insurance 
value  of  a  substantial  proportion  of  the  risks  that  are  at  present  in 
doubt  would,  by  this  means,  be  determined  with  such  accuracy  that 
the  accejitance  or  rejection  of  any  of  them  would  thereafter  depend, 
not  upon  any  question  as  to  the  value  of  the  risk,  but  upon  the  line 
used  by  the  company  dealing  with  it,  to  separate  its  standard  from 
its  substandard  or  rejected  risks. 

The  adoption  by  our  Societies  of  standards  to  be  used  in  deter- 
mining the  insurance  value  of  border-line  or  doubtful  risks  would 
certainly  result,  sooner  or  later,  in  the  use  of  these  standards  in  the 
valuation  of  all  risks,  because,  having  once  subjected  any  part  of  its 
business  to  the  careful  analysis  and  close  scrutiny  involved  in  this 
method,  no  company  would  thereafter  be  likely  to  abandon  it  in 
favor  of  the  old,  which  depends  upon  the  judgment  of  the  individ- 
ual selector. 

In  various  papers  dealing  -with  this  subject  of  medical  selection 
each  of  us  has  described,  on  more  than  one  occasion,  the  underlying 
principles  involved  in  the  use  of  established  standards,  and  those 
who  have  followed  the  literature  of  the  subject  are  familiar  with 
the  discussions  which  have  followed  its  presentation.  We  shall 
therefore  limit  ourselves  to  a  brief  statement  of  the  method,  and  of 
the  manner  of  its  application  to  the  valuation  of  risks. 

The  factors  which  enter  into  the  composition  of  every  insurance 
risk  are  the  following: 

1.  Build, 

2.  Family  history, 

3.  Physical  condition, 

4.  Personal  history, 

5.  Habits, 

6.  Occupation, 

7.  Habitat, 

8.  Moral  hazard  or  insurable  interest, 

9.  Plan  of  insurance  applied  for. 
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The  medical  director  as  he  reviews  a  risk  takes  into  account  each  of 
these  factors  in  turn,  and  his  final  conclusion  expresses  the  effect 
produced  by  all  of  them  upon  his  mind.  "  He  mentally  determines 
that  a  case  has  so  many  favorable  points,  and  so  many  unfavorable 
features,  and,  after  balancing  these  in  his  mind,  he  decides  whether 
it  approximates  closely  enough  to  the  standard  to  be  accepted  at  the 
regular  rates."  Indeed,  his  "  final  judgment  is  the  mental  algebraic 
sum  of  these  various  factors,"  and  "the  underlying  idea  in  this 
method  of  medical  selection  is  to  express  the  value  of  each  of  these 
factors  numerically  in  terms  of  some  standard,  and,  by  the  summation 
of  them,  to  determine  the  value  of  the  risk  with  relation  to  that 
standard."  We  begin,  then,  with  the  build  of  the  applicant,  his 
height  and  weight,  and  having  ascertained  how  much  under  or  over 
weight  he  is  as  compared  with  the  average  weight  at  his  age,  we 
assign  as  a  foundation  rating  the  mortality  which  experience  has 
shown  to  be  due  to  that  build.  We  may  say  that  a  comparison  of 
the  results  of  the  Medico- Actuarial  Investigation  with  the  standards 
we  use  shows  a  substantial  agreement  between  them  excepting  at 
the  extremes  of  the  table  and  at  the  older  ages  where  the  differ- 
ences are  no  doubt  due  to  the  fact  that  in  the  preparation  of  our 
working  standards,  allowance  was  made  for  both  selection  and  anti- 
selection.  It  must  always  be  remembered  that  the  mortalities 
found  in  any  groups  of  selected  lives- have  been  influenced  by  the 
selection  to  which  they  have  been  subjected,  and  that  if  we  wish  to 
use  the  mortalities  experienced  in  them  as  guides  for  future  selec- 
tion, we  must  see  that  the  same  severity  of  selection  is  practiced, 
or  that  due  allowance  is  made  for  it  in  the  standards  which  we 
employ.  In  any  group  of  selected  lives  which  are  of  average  type 
in  all  respects,  we  may  be  sure  that  the  selection  has  not  been  rigid ; 
where  the  lives  depart  considerably  from  the  normal  in  any  factor, 
they  have  been  selected  with  greater  care  with  regard  to  all  other 
factors.  Indeed,  the  further  any  homogeneous  group  of  lives  de- 
parts from  the  normal,  the  more  severe  must  have  been  the  selection 
in  that  group.  It  follows,  therefore,  that  the  results  obtained  in 
any  rigidly  selected  group  may  not  be  used  as  standards  for  future 
selection  of  similar  risks,  unless  allowance  be  made  for  the  effects 
of  the  rigid  selection  practiced  in  the  group.  In  the  same  way,  we 
must  remember  that  where,  for  the  purpose  of  providing  for  an 
excessive  mortality,  higher  priced  plans  of  insurance  are  offered 
than  those  applied  for,  an  advance  in  age,  or  an  addition  to  the 
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premium  used,  the  best  of  the  risks  will  be  apt  to  refuse  the  offers 
made,  and  the  less  desirable  ones  accept  them.  This  is  what  we 
mean  by  the  influence  of  selection  and  of  anti-selection.  Those 
who  have  had  experience  with  insuring  border-line  and  substandard 
risks  will  fully  appreciate  the  importance  of  these  considerations. 
Let  us  suppose,  for  example,  that  we  have  before  us  two  build 
groups  of  risks  accepted  on  standard  plans,  one  of  which  has  shown 
a  mortality  of  110  per  cent.,  and  the  other  a  mortality  of  175  per 
cent.  We  should  probably  be  safe  in  accepting  the  testimony  of  the 
former  group  as  it  stands,  and  in  any  future  selection  of  placing  a 
valuation  upon  similar  lives,  little,  if  any,  above  110  per  cent. ;  but, 
in  the  latter  group,  if  we  wish  to  insure  them  as  substandard  risks, 
realizing  that  the  risks,  in  spite  of  the  rigid  selection  which  must 
have  been  practiced  upon  them,  have  produced  so  high  a  mortality, 
we  should  certainly  have  to  add  considerably  to  our  ratings,  and  to 
place  upon  them  a  valuation  of,  say,  200  per  cent,  to  overcome  the 
anti-selection  bound  to  occur  among  risks  so  highly  impaired.  The 
best  of  those  risks,  feeling  themselves  entitled  to  more  favorable 
insurance,  will  refuse  the  offers  which  we  should  be  obliged  to 
make;  the  less  desirable  of  the  risks  will  accept  our  offers.  Due 
allowance  having  been  made  in  this  way,  the  results  of  the  Medico- 
Actuarial  Investigation  might  safely  be  used  as  standards  for  the 
future  valuation  of  risks. 

In  a  paper  read  before  the  Actuarial  Society  in  October,  1914, 
Mr,  Little  presented  a  table  of  mortality  according  to  height  and 
weight,  as  derived  from  the  data  of  the  Medico- Actuarial  Investi- 
gation. We  are  led  to  mention  this  table  because,  in  the  first  place, 
Mr.  Little  gives  good  reasons  for  stating  the  departures  from  the 
average  weight  in  pounds  instead  of  in  percentages,  although  we 
believe  that  these  reasons  are  not  sufficient  to  warrant  a  change  of 
method  in  the  companies  which  use  percentages  of  departure  from 
the  average  rather  than  pounds  of  departure.  In  the  second  place, 
he  is,  we  believe,  the  first  to  publish  in  detail  the  differences  in 
mortality  due  to  differences  in  height  alone.  The  evidence  is  quite 
strong  that  the  element  of  height  makes  a  substantial  difference  at 
some  ages  and  at  some  degrees  of  over  and  under  weight,  and  that, 
in  the  preparation  of  standards,  these  differences  should  be  taken 
into  account. 

Eeturning  to  our  subject,  the  use  of  standards  has  another  ad- 
vantage which,  in  our  experience,  is  very  great,  namely,  in  connec- 
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tion  with  cases  brought  up  on  appeal.  Among  these  cases  it  is  very 
difficult,  unless  we  have  at  our  hands  strong  statistical  evidence  to 
the  contrary,  to  meet  the  plausible  arguments  that  are  adduced 
that  this,  that  or  the  other  risk  should  be  accepted  in  the  ordinary 
class;  standards  of  the  sort  we  recommend  would  go  far  towards 
securing  a  satisfactory  settlement  of  many  of  these  doubtful  cases, 
and  would  be  of  great  service  in  fixing  a  definite  valuation  upon 
many  cases  now  the  subject  of  difference  of  opinion. 

Eeference  to  the  influence  of  family  history  leads  us  to  say  some- 
thing upon  the  manner  in  which  we  have  met  that  problem.  Just 
as  there  are  differences  in  degree  of  over  and  under  weight,  so  there 
are  differences  in  type  and  significance  of  family  history,  and  for  a 
long  time  we  were  perplexed  to  know  just  how  to  distinguish  with 
reasonable  accuracy  between  them.  Our  observations  led  us  to 
believe  that,  between  the  very  good  family  histories  on  the  one  hand 
and  the  very  poor  ones  on  the  other,  the  differences  in  mortality 
occurring  in  connection  with  family  history  alone,  leaving  out  of 
consideration  eases  of  very  marked  hereditary  tendency,  were  prob- 
ably expressed  by  about  30  per  cent,  of  the  average  mortality,  and 
we  believed  that  if  we  gave  the  best  of  them  a  credit  of  15  per  cent., 
and  the  worst  of  debit  of  about  15  per  cent.,  we  should  be  express- 
ing the  probable  range  of  influence  with  a  fair  degree  of  accuracy. 
The  next  question  was  to  distinguish  the  various  family  histories, 
and  to  determine  what  debit  or  credit  should  be  assigned  to  each. 
To  this  end  we  had  copies  made  of  a  large  number  of  family  his- 
tories. These  were  marked  for  identification  and  submitted  inde- 
pendently to  the  judgment  of  a  number  of  physicians  skilled  in 
such  work,  each  one  of  whom  was  requested  to  indicate,  as  to  each 
family  history,  whether  it  represented  a 

Very  good,  =  1, 
Good,  =  3, 
Average,  =  5, 
Fair,  =  7, 

or     Poor,  =  9, 

family  history,  and  by  assigning  numerical  values  as  indicated 
above,  and  making  for  each  a  summation  of  the  valuations  thus  se- 
cured, we  obtained  a  guide  to  their  probable  consecutive  order  and 
arrangement  according  to  the  value  of  each,  so  that  lay  persons  by 
studying  them  were  able  to  become  very  expert  in  judging  the 
weight  to  be  assigned  to  any  family  history.     Usually  the  varia- 
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tions  between  the  opinions  of  two  lay  reviewers  are  not  more  than 
five  points,  rarely  ten  points;  that  is,  where  one  reviewer  estimates 
a  family  history  to  be  zero  or  average,  another  may  estimate  its 
value  to  be  minus  5  per  cent,  or  plus  5  per  cent.;  and  it  is  only  oc- 
casionally that  one  reviewer  estimates  the  family  history  to  be 
minus  5  per  cent.,  and  the  other  to  be  plus  5  per  cent.  Indeed,  it 
has  been  our  experience  that  lay  reviewers,  after  a  fair  amount  of 
drill  in  this  subject,  became  so  expert  that  they  are  in  substantial 
agreement,  day  after  day,  as  to  the  value  to  be  assigned  to  each 
family  history. 

As  to  a  family  history  of  consumption,  the  results  of  the  Medico- 
Actuarial  Investigation  have  been  very  helpful  to  us,  and  we  have 
found  reason  to  make  some  changes  in  our  standards  of  that  im- 
pairment. We  believe,  however,  that,  because  of  a  disregard  of  the 
effect  of  the  rigid  selection  to  which  these  risks  were  subjected,  the 
results  of  that  investigation  have  led  to  too  great  a  liberality  among 
many  of  the  companies,  and  that,  if  the  adoption  of  standards  had 
no  other  effect  than  to  secure  greater  uniformity  among  the  com- 
panies with  respect  to  this  impairment  alone,  the  undertaking 
would  prove  to  have  been  of  real  value  to  the  business. 

Here  again  we  should  like  to  emphasize  that  we  are  not  appealing 
for  the  adoption  by  the  companies  of  our  standards,  but  rather  for 
the  adoption  of  standards  which  express  the  judgment  of  experts 
in  such  matters  after  a  careful  study  of  the  data  brought  out  by 
the  Medico-Actuarial  Investigation. 

About  the  practical  use  of  standards  in  the  valuation  of  lives  for 
insurance,  we  wish  to  say  that  for  many  years  we  have  made  use  of 
them,  and  have  in  our  medical  department  a  division  made  up  of 
clerks  trained  in  their  use,  and  very  expert  in  their  specialty. 
Our  medical  papers  are  so  arranged  that  one  clerk,  having  assigned 
a  numerical  value  for  each  one  of  the  factors  referred  to,  and,  by 
their  summation,  determined  the  value  of  a  risk,  is  able  so  to  fold 
the  papers  as  to  conceal  the  valuation  thus  obtained.  The  case  is 
then  submitted  to  a  second  clerk  who,  without  reference  to  what 
has  already  been  done,  measures  and  makes  an  independent  record 
of  the  risk.  These  two  valuations  are  then  compared,  and,  where 
they  agree,  we  accept  the  result  in  so  far  as  build  and  family  his- 
tory are  concerned,  as  a  final  determination  of  the  value  of  the  risk. 
The  advantage  of  having  two  reviewers,  working  independently,  go 
over  each  application,  study  it  carefully,  and  place  a  valuation  upon 
it,  is  so  great  that  we  should  not  think  of  abandoning  the  method 
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for  any  other  with  which  we  are  acquainted.  Those  who  have  not 
seen  the  system  in  operation  can  form  no  idea  of  the  accuracy 
which  these  lay  clerks  acquire  in  the  handling  of  routine  business. 
Our  experience  has  been  that,  after  careful  training,  the  activities 
of  lay  reviewers  may  safely  be  extended  far  beyond  the  determina- 
tion of  the  significance  of  these  fundamental  factors.  In  doubtful 
and  border-line  cases,  however,  or  where  the  amount  of  insurance 
involved  is  large,  a  comprehensive  and  exact  valuation  requires  the 
co-operation  of  medical  experts.  Any  group  of  lives,  homogeneous 
in  so  far  as  the  fundamental  factors  are  concerned,  includes  indi- 
viduals which  are  better  risks  than  the  average  of  the  group,  as  well 
as  those  that  are  not  so  desirable  as  the  average,  due  to  favorable  or 
unfavorable  hereditary  tendencies,  to  slight  differences  of  occupa- 
tion, of  habits  of  life,  and  the  like.  Evidently  an  individual  risk, 
measured  purely  mechanically,  will  be  found  of  equal  value  with 
every  other  in  the  group.  Agents  who  present  these  risks  to  the 
companies  are  very  diligent  in  emphasizing  the  favorable  features 
of  their  cases,  but  we  may  be  sure  that  there  is  no  disposition  on 
their  part  to  emphasize  the  features  that  are  unfavorable.  The 
basic  facts  of  the  record  are  supplemented  by  testimony  calculated 
to  distort  the  picture  in  favor  of  the  applicant  for  insurance,  and  it 
requires  a  nice  discrimination  to  recognize  those  other  features  of 
the  case  that  are  not  so  favorable.  Eisks  near  the  border-line  have 
to  be  very  carefully  studied,  and  the  value  of  definite  standards 
lies  in  the  circumstance  that  they  express  with  great  accuracy  the 
mean  or  average  value  of  the  group,  and  furnish  the  selector  with  a 
basis  upon  which  to  make  those  fine  distinctions  necessary  to  be 
drawn  in  the  accurate  valuation  of  doubtful  risks.  Work  of  this 
sort  falls  within  the  province  of  the  medical  expert.  When  a  risk 
is  found  by  the  use  of  established  standards  to  be  near  the  border- 
line, it  then  becomes  the  legitimate  subject  for  the  special  con- 
sideration of  the  medical  director.  Indeed,  it  is  among  these 
border-line  risks  that  the  assistance  of  the  medical  expert  is  espe- 
cially necessary. 

In  conclusion,  the  value  of  standards  lies  in  the  fact  that  they 
afford  a  solid  foundation  upon  which  a  more  accurate  selection  of 
border-line  risks  may  rest,  and  our  Societies  can  engage  in  no  more 
valuable  enterprise  than  to  complete  the  work  of  the  Medico-Actu- 
arial Investigation  by  preparing  and  recommending  for  general  use 
among  the  companies  standards  by  which  to  measure  the  value  of 
lives  for  insurance. 
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De.  Emory  McClintock  as  a  Great  Creative 

Mathematician.— The  Calculus  of 

Enlargement. 

BT 

W.  S.  NICHOLS. 

Two  remarkable  mathematical  papers  appeared  in  America  be- 
tween 1870  and  1880.  Both  were  published  in  the  American  Jour- 
nal of  Mathematics  and  were  a  practical  answer  to  the  reproach 
against  the  mathematicians  of  this  country  that  America  had  pro- 
duced no  original  discoverers  in  that  department  of  science.  Amer- 
ica's contributions  had  before  been  limited  to  the  exploration  of 
fields  whose  discovery  had  been  the  work  of  foreign  investigators. 
An  examination  of  any  standard  history  of  mathematics  will  show 
how  far  this  criticism  is  justified. 

When  the  astronomical  discoveries  of  Kepler  and  Copernicus  and 
Ticho  Brahe  gave  a  new  impulse  to  mathematical  investigations 
and  the  demands  of  the  newly  discovered  body  of  natural  science 
which  followed  called  for  the  mathematical  tools  required  to  deal 
with  the  problems  presented,  it  was  the  mathematicians  of  Europe 
who  furnished  those  tools.  Descartes  by  linking  algebra  with  the 
geometry  of  the  ancients  through  the  principle  of  lineal  co-ordi- 
nates gave  in  analytical  geometry  a  potent  tool  for  fixing  the  locus 
and  co-ordinating  the  movements  of  the  heavenly  bodies.  The  re- 
fined analysis  of  those  movements  called  for  still  another  instru- 
ment which  should  substitute  the  idea  of  a  continuum  for  the  dis- 
crete measurements  through  which  alone  it  was  then  possible  to 
trace  such  movements.  The  demand  was  met  by  the  fertile  mind 
of  Newton  through  his  conception  of  fluxions  as  the  relative  rates 
of  motion  of  two  co-ordinated  points  or  the  doctrine  of  limits. 
The  powerful  analyzer  thus  discovered  was  still  farther  broadened 
in  its  scope  through  its  modification  in  the  infinitesimal  calculus 
of  Leibnitz,  and  this  again  obtained  a  still  broader  generalization 
in  the  conception  of  Lagrange  by  whom  the  fundamental  principles 
of  the  calculus  were  developed  by  means  of  infinite  algebraic  series. 
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Still  another  tool  was  needed  to  efficiently  handle  the  enormous 
arithmetical  computations  called  for  by  the  new  astronomy.  Again 
the  want  was  met  by  Lord  Napier's  invention  of  the  logarithm. 
But  all  these  modern  developments  were  the  work  of  European 
mathematicians.  When  they  had  been  perfected  it  seemed  for  a 
time  as  if  the  mathematicians  had  no  more  fields  to  conquer.  As  a 
pure  science  mathematics  had  reached  its  full  development. 

For  awhile  the  attention  of  the  mathematical  world  was  confined 
to  the  elaboration  of  the  new  discoveries.  But  not  for  long.  The 
correctness  of  the  practical  results  obtained  by  the  differential  cal- 
culus was  undisputed.  But  its  foundation  principles  were  de- 
clared to  be  unsound.  No  correct  reasoning  could  deduce  from  the 
relative  magnitudes  of  two  infinitesimal  quantities  continually  ap- 
proaching but  never  reaching  zero,  correct  logical  conclusions  re- 
garding results  that  were  predicated  on  their  ultimate  elimination. 
This  started  an  investigation  into  the  logical  principles  themselves 
which  resulted  in  the  general  recognition  of  the  doctrine  of  limits 
and  was  the  beginning  of  that  new  departure  in  mathematical  in- 
vestigation which  has  since  so  broadened  its  scope  that  mathe- 
matics is  now  dealt  with  as  a  branch  if  not  the  underlying  prin- 
ciple of  formal  logic. 

The  new  departure  rapidly  broadened  into  an  investigation  of 
the  true  foundations  of  all  mathematical  truths.  The  synthetic 
geometry  of  Euclid,  which  for  more  than  a  millennium  had  been 
accepted  as  the  acme  of  sound  mathematical  reasoning  and  which 
had,  unchallenged,  rested  its  superstructure  on  a  few  alleged  self- 
evident  truths  and  postulates,  had  its  logical  weakness  uncovered 
when  it  had  been  shown  that  the  assumption  that  parallel  lines 
could  never  meet  was  incapable  of  proof  and  that  consistent  systems 
of  geometry  could  be  constructed  on  the  denial  of  this  assumption. 

A  new  and  ideal  universe  was  opened  up  through  these  non- 
Euclidean  geometries.  A  fourth  and  even  multiform  directions  in 
space  were  seen  to  be  logically  and  ideally  possible  and  the  grave 
question  arose  whether  our  own  conceptions  of  space  were  not  the 
mere  limitations  of  our  minds  unable  to  transcend  the  barriers 
created  through  the  conceptions  of  a  restricted  experience  which 
was  the  only  source  of  our  knowledge.  A  rigorous  investigation  of 
the  very  foundation  of  our  actual  knowledge  soon  disclosed  the 
fundamental  weakness  of  the  supposed  elementary  truths  on  which 
our  whole  superstructure  of  assumed  knowledge  had  been  reared. 

19 
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Axioms  or  self-evident  truths  were  no  longer  admitted  for  pur- 
poses of  mathematical  reasoning.  Logical  consistency  was  the 
only  recognized  test  of  validity.  The  fundamental  propositions 
were  simply  assumptions  which  might  be  true  or  false  so  long  as 
they  were  logically  consistent.  Gradually  its  hampering  restric- 
tions vanished  as  the  definition  of  mathematics  enlarged  in  its 
logical  concepts. 

"No  longer  was  it  confined  to  relations  of  quantity.  Qualities  as 
well  were  included  in  its  purview.  From  being  the  science  of 
quantity  and  measurement,  it  became  the  apodictic  science  which 
drew  necessary  conclusions.  Even  in  its  quantitative  aspect  it 
sought  in  laying  its  foundations  to  deal  with  the  elementary  con- 
ceptions of  groups  and  manifolds.  Such  was  the  condition  which 
this  science  had  assumed  at  the  time  when  the  two  noteworthy 
papers  mentioned  appeared  in  the  volumes  of  the  American  Jour- 
nal of  Mathematics.  This  brief  sketch  of  its  development  seems 
essential  to  a  clear  comprehension  of  their  character  and  merits. 

The  first  of  these  papers  was  by  Professor  Benjamin  Peirce,  the 
noted  astronomer  and  mathematician  of  Harvard  University.  It 
secured  him  a  well-deserved  recognition  as  a  creative  mathema- 
tician throughout  the  mathematical  world.  The  second  was  by 
Dr.  Emory  McClintock  equal  and  in  some  respects  superior  to  the 
first  in  its  originality  and  the  profoundness  of  its  grasp,  while  it  was 
immeasurably  more  useful  as  a  working  instrument  for  the  dis- 
covery of  new  truth.  Yet  Dr.  McClintock's  essay  which  is  the  chief 
topic  of  this  paper  has  since  1879  lain  practically  buried  in  the 
pages  of  the  Mathematical  Journal.  It  is  probably  unheard  of  by 
most  of  the  members  of  this  society  and  unknown  among  the 
mathematicians  of  the  world.  The  explanation  of  this  strange  con- 
trast in  the  history  of  these  two  works,  apparently  lies  in  the  de- 
velopment which  we  have  noted  of  more  recent  mathematics.  This, 
I  believe  from  a  conversation  I  once  held  with  him,  was  Mr.  Mc- 
Clintock's view  as  well  as  my  own. 

The  treatise  of  Prof.  Peirce  known  as  linear  associative  algebra 
was  a  broad  generalization  of  all  classes  of  algebras  not  limited  in 
their  definition  to  the  old  Newtonian  conception  of  algebra  as  a 
generalized  arithmetic  dealing  with  discrete  number  systems  but 
regarded  as  formal  symbolic  mathematics  including  all  relations 
both  of  quantity  and  quality.  His  treatment  of  the  subject  was 
along  the  very  lines  toward  which  the  attention  of  the  mathematical 
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world  was  being  directed — a  symbolic  type  of  algebra,  which  should 
embrace  all  the  varied  forms  which  that  branch  was  forced  to  as- 
sume when  dealing  with  the  diverse  problems  presented  by  com- 
bined quantitative  and  qualitative  relations  which  jnclude  all 
mental  activit}',  was  what  he  sought.  He  found  the  type  he  was 
searching  for  in  his  conception  of  associative  algebra.  The  idea 
was  not  entirely  novel.  De  Morgan,  the  eminent  English  mathe- 
matician, had  already  formulated  his  generalization  of  triple  al- 
gebras and  on  the  continent  of  Europe  such  generalizations  had  also 
been  discussed.  But  Prof.  Peirce  was  the  first  and  is  still  almost 
the  only  man  to  give  it  practical  shape. 

His  linear  associative  algebra  was  apparently  suggested  by  Hamil- 
ton's discovery  of  quaternions  in  which  are  combined  the  quanti- 
tative idea  of  distance  with  the  qualitative  idea  of  direction,  and 
which  really  represented  one  of  his  algebras.  As  in  the  case  of 
Hamilton  he  rejected  the  commutative  principle,  retaining  and 
emphasizing  the  associative  law  of  arithmetical  algebra  from  which 
its  name  was  derived.  In  reality  it  was  an  artificial  classification 
of  an  estensive  group  of  combined  quantitative  and  qualitative 
algebras  based  on  the  so-called  multiplication  tables  of  their  vids  or 
fundamental  conceptions  and  was  analogous  to  the  Linnsean  sys- 
tem of  botany  as  compared  with  a  natural  system  of  that  science. 
It  was  rather  a  development  of  the  philosophy  of  mathematics  as  a 
branch  of  formal  logic  than  an  expansion  of  quantitative  algebra 
serviceable  in  the  discovery  of  new  truths. 

But  it  was  a  long  step  forward  in  the  direction  of  generalization 
of  the  science  and  gained  for  its  distinguished  author  a  speedy  and 
deserved  recognition  as  the  only  great  creative  mathematician  which 
America  had  produced.  It  was  an  investigation  along  the  lines  in 
which  the  attention  of  the  mathematical  world  was  then  being 
specially  directed. 

The  work  of  Dr.  McClintock  on  the  contrary  was  of  essentially 
dift'erent  character.  It  was  like  the  other  a  broad  generalization 
but  directed  specially  to  mathematics  in  its  quantitative  relations 
and  created  a  new  branch  of  mathematical  science  comparable  with 
the  creation  of  the  calculus  by  Newton  and  Leibnitz  or  analytical 
geometry  by  Descartes.  As  is  well  known  Newton's  conception  of 
fluxions  was  the  outgrowth  of  the  principle  of  exliaustions  which 
was  familiar  to  the  ancient  Greeks.  Its  discovery  was  barely 
missed  by  Hooke  who  unjustly  claimed  the  credit,  and  the  rival 
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claims  of  Newton  and  Leibnitz  were  long  the  subject  of  bitter  con- 
troversy between  their  respective  partisans.  So  great  was  New- 
ton's name  as  the  discoverer  of  fluxions  that  for  nearly  a  century 
the  recognition  of  the  same  branch  in  the  form  of  the  infinitesimal 
calculus  w^as  ignored  by  English  mathematicians  and  as  a  conse- 
quence for  nearly  a  century  the  development  of  mathematical  sci- 
ence was  checked  in  England  while  it  flourished  on  the  continent. 

Dr.  McClintock's  discovery  of  the  calculus  of  enlargement  was 
a  fitting  supplement  to  the  work  of  Leibnitz  and  Newton  and 
Lagrange.  Had  his  discovery  been  made  while  the  attention  of  the 
mathematical  world  was  still  directed  to  the  wonderful  power  of 
the  infinitesimal  calculus  as  an  instrument  of  research  it  is  hardly 
too  much  to  say  that  the  merits  of  the  calculus  of  enlargement 
would  have  probably  met  with  prompt  recognition  on  the  part  of 
the  mathematical  world,  and  its  author  would  have  been  accorded 
a  place  in  line  with  the  great  creative  mathematicians  of  Europe. 
Indeed  such  recognition  has  already  been  accorded  by  those  who 
knew  his  remarkable  talent.  It  is  but  a  few  years  since  that  no 
less  an  authority  than  Dr.  Forsyth  of  Cambridge  University,  Eng- 
land, pronounced  Dr.  McClintock  to  be  along  certain  lines  the 
greatest  living  mathematician  and  the  honors  accorded  him  by 
foreign  as  well  as  domestic  societies  and  institutions  tell  the  same 
story. 

He  cared  little  for  wealth.  Mathematics  was  his  chief  recrea- 
tion. In  the  quiet  hours  of  his  home  with  his  little  pad  and  pencil 
drawn  from  his  pocket  he  found  the  needed  rest  from  the  strains 
of  business  in  the  investigation  of  some  profound  problem,  singing 
softly  as  the  pencil  moved.  But  the  most  remarkable  feature  of 
Dr.  McClintock's  mind  was  the  combination  of  rare  practical  abil- 
ity as  a  great  business  executive  with  the  genius  of  the  mathe- 
matician. The  latter  was  never  allowed  to  control  his  business 
judgment  or  his  strong  common  sense.  The  writer  once  attempted 
to  lay  before  him  his  conception  of  the  true  interpretation  of  the 
fourth  dimension  and  met  vrith  the  instant  rejoinder  "there  is 
nothing  in  it";  not  that  he  did  not  appreciate  the  logical  bear- 
ings of  the  non-Euclidean  systems,  but  his  practical  mind  refused 
to  recognize  the  objective  existence  of  a  universe  built  up  on  hy- 
potheses which  contradicted  the  fundamental  teachings  of  his  expe- 
rience, however  logically  consistent  might  be  the  reasoning. 

Dr.  McClintock  was  a  living  refutation  too  of  the  charge  that  the 
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study  of  mathematics,  confined  as  it  is  to  pure  deductive  reasoning 
in  which  induction  and  experiment  play  no  part,  leads  to  the  dis- 
covery of  no  new  objective  truths  and  its  narrowing  influence  im- 
pairs the  mental  powers  for  practical  work.  Such  was  the  claim  of 
Huxley  and  the  alleged  failures  of  men  like  De  Morgan  and  of  one 
of  the  greatest  of  French  mathematicians,  when  confronted  with  a 
practical  business  problem,  seemed  to  substantiate  it.  Not  so  with 
Dr.  McClintock. 

His  practical  business  judgment  as  the  mathematical  head  of 
the  oldest  life  insurance  institution  in  America  was  such  that  his 
views  were  accorded  a  weight  attached  to  those  of  few  others.  He 
was  the  recognized  leader  of  the  actuarial  profession  in  America. 
His  high  standing  as  a  practical  actuary  helped  to  divert  the  atten- 
tion which  his  rare  abilities  as  a  theoretical  mathematician  might 
have  otherwise  received.  Had  he  led  the  cloistered  life  of  a  uni- 
versity professor  concentrating  his  time  and  study  on  his  favorite 
subject,  he  would  have  doubtless  stood  before  the  mathematical 
world  like  Professor  Peirce  as  a  great  original  investigator  in  that 
science.  He  died  a  martyr  to  his  profession.  The  heavy  strain  of 
successfully  allaying  the  alarm  created  in  England  by  the  insur- 
ance investigation  in  America  wrecked  his  health  and  ultimately 
caused  his  untimely  death. 

For  nearly  two  hundred  years  the  infinitesimal  calculus  has  been 
looked  on  as  the  crowning  feature  of  quantitative  mathematics, 
whose  discovery  gave  practical  completeness  to  the  science,  and  left 
only  bypaths  for  the  work  of  the  future  investigator.  At  a  single 
bound  it  relieved  the  science  from  the  limitations  of  discrete  quanti- 
ties, which  except  in  special  cases  permitted  only  approximate  re- 
sults to  be  reached,  and  substituted  the  novel  relationships  of  a  con- 
tinuum with  all  their  comprehensive  grasp.  "N"e  plus  ultra"  was 
written  over  the  gateway  of  the  new  calculus  and  the  attention  of 
the  mathematical  world  was  diverted  as  has  been  seen  to  other 
channels. 

Such  was  the  situation  when  the  calculus  of  enlargement  ap- 
peared. It  gave  a  new  aspect  to  that  situation.  The  infinitesimal 
calculus  instead  of  being  the  independent  field  which  was  supposed, 
was  shown  by  Dr.  McClintock  to  be  but  a  subordinate  branch  of 
a  far  greater  calculus  which  included  within  its  domain  a  multitude 
of  other  allied  branches  and  was  capable  through  simpler  methods 
of  doing  the  work  of  the  ordinary  calculus  and  of  disclosing  mathe- 
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matical  relations  which  could  not  otherwise  well  be  reached.  The 
calculus  of  Newton  and  of  Leibnitz  was  shown  to  be  but  a  branch 
of  the  greater  calculus  of  Dr.  Emory  McClintock. 

The  main  purpose  of  this  paper  is  to  rescue  this  remarkable  work 
if  possible  from  its  comparative  obscurit}^  and  bring  it  to  the  atten- 
tion of  the  mathematical  world.  It  was  never  developed  by  Dr. 
McClintock  into  a  systematic  treatise  as  he  probably  originally  in- 
tended, being  perhaps  deterred  by  the  lack  of  appreciation  of  its 
merits.  What  he  has  given  is  in  the  form  of  an  essay  explaining 
in  the  terse  language  of  the  mathematician  its  leading  features  and 
some  of  the  results  obtained  through  its  application.  I  can  only 
attempt  a  brief  and  imperfect  outline  of  its  character  in  a  way 
that  may  be  popularly  understood  using  indiscriminately  state- 
ments of  my  own  and  of  its  author. 

The  Calculus  of  Enlaegement. 

The  fundamental  conception  of  the  calculus  of  enlargement  is 
the  familiar  relationship  expressed  in  the  formula  E=^l-{-  ^, 
which  as  generalized  by  Dr.  McClintock  becomes  E^<f>x=4>{x-\-h), 
E  being  the  symbol  of  enlargement  and  the  fundamental  symbol  of 
the  calculus.  Its  relation  to  the  calculus  of  finite  differences  is 
obvious  from  the  two  equations.  From  another  point  of  view  it  is 
a  modification  and  extension  of  the  calculus  of  operations  or  the 
doctrine  of  the  separation  of  symbols  which  concerns  itself  with 
the  familiar  sjrmbol  of  differentiation  d/dx  or  D  and  with  the 
various  functions  of  that  symbol  apart  from  the  subject  of  their 
operation  itself.  The  nature  of  this  relationship  is  indicated  in 
the  formula  E  =  e^  or  the  symbol  of  enlargement  equals  the  sym- 
bol of  the  Naperian  base  raised  to  the  power  of  the  differential 
coefficient.  Here  as  is  obvious  it  embraces  the  differential  and 
integral  calculus  including  the  calculus  of  variations,  which  to- 
gether form  its  most  important  branch. 

The  calculus  of  enlargement  instead  of  dealing  with  the  differ- 
ential coefficient  as  its  fundamental  conception  is  based  on  the 
principle  of  enlargement  to  which  that  of  the  former  is  in  a  sub- 
ordinate relation.  The  differential  coefficient  becomes  simply  the 
logarithm  of  the  s3anbol  of  enlargement,  or  D  is  in  this  calculus 
defined  in  terms  of  E.  Thus  are  unified  and  included  in  this  single 
calculus  the  three  subordinate  branches  of  the  differential  and  in- 
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tegral  calculus,  the  calculus  of  finite  differences  and  of  operations 
as  well  as  others.  It  may  be  termed  the  calculus  of  E.  But  Dr. 
McClintock  goes  beyond  this  and  rises  to  a  still  higher  general- 
ization in  which  this  calculus  of  E  in  turn  is  shown  to  be  but  a 
single  branch  of  a  yet  broader  calculus  through  the  application  of 
the  calculus  of  operations,  and  we  may  have  a  calculus  of  *S'  and 
innumerable  others  analogous  to  the  calculus  of  E,  all  subject  to  the 
three  great  algebraic  laws  of  distribution,  commutation  and  indices 
and  finding  their  unity  in  the  logarithmic  principle  which  underlies 
all  algebraic  calculus. 

The  calculus  of  finite  differences  has  been  frequently  treated  as 
allied  in  principle  to  the  infinitesimal  calculus  because  of  the  re- 
semblance of  their  processes,  but  this  resemblance  is  only  external. 
The  one  deals  with  a  discrete  relationsihp,  the  other  with  continu- 
ous quantity.  Their  real  bond  of  union  is  found  in  the  funda- 
mental equation  of  the  calculus  of  enlargement  D  =  log  E.  First 
defining  E,  afterwards  giving  as  one  of  its  functions  Z)  =  log  E, 
while  A  =  E  —  1,  thus  the  natural  relation  of  the  two  are  shown. 
Differentiation  is  the  operation  whose  symbol  is  the  logarithm  of 
the  symbol  of  enlargement.  The  former  is  defined  in  terms  of  the 
latter  in  this  new  calculus  and  is  its  most  important  feature.  The 
theory  of  differentiation  is  that  part  of  the  calculus  which  corre- 
sponds to  the  theory  of  logarithms  in  algebra.  Since  D  is  a  func- 
tion of  E  all  theorems  which  may  be  discovered  concerning  cf^E 
will  be  true  of  D  and  hence,  assuming  that  <^x  =  \p  (log  x),  \n\\  be 
true  of  i/'  (log  x).  In  this  manner  Dr.  McClintock  proceeds  to  show 
that  the  known  theorems  of  the  differential  calculus  can  be  proved 
and  novel  truths  discovered  by  a  method  almost  startling  in  its 
simplicity.  From  every  known  or  ascertainable  proposition  in  the 
theory  of  logarithms  he  derives  at  once  a  corresponding  property 
in  the  theory  of  differentiation  and  conversely  additions  are  made 
to  the  theory  of  logarithms  analogous  to  the  known  truths  of  dif- 
ferentiation. Finally  from  every  known  or  ascertainable  equation 
representing  log  x  in  terms  of  x  he  derives  a  corresponding  explan- 
ation or  practical  definition  of  the  operation  of  differentiation; 
such  definitions  being  practically  unlimited  in  number  and  some 
of  them  very  serviceable.  Such  is  a  brief  outline  of  Dr.  ]\IcClin- 
tock's  calculus  of  enlargement.  It  is  plain  that  its  whole  develop- 
ment depends  on  the  theory  of  the  logarithm.  The  definition  of  the 
logarithm  universally  accepted  is  that  of  the  exponent  of  the  power 
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to  which  a  given  base  must  be  raised  to  produce  the  number.  This 
is  not  the  definition  accepted  by  Dr.  McClintock.  He  finds  his 
definition  in  the  familiar  infinite  series  or  the  vanishing  fraction 
whose  sum  produces  the  number.  His  logarithm  is  a  summation 
not  a  product.  At  first  this  may  seem  a  far  fetched  and  artificial 
definition.  But  it  must  be  remembered  that  the  logarithms  dis- 
covered by  Baron  Napier  had  no  bases  whatever.  They  were  not 
the  so-called  Napierian  logarithms  at  all,  but  a  series  diminishing 
as  the  number  itself  increased.  The  familiar  Napierian  logarithms 
are  a  series  deduced  from  them  by  a  mathematical  inversion  and 
have  their  great  value  in  mathematical  analysis  through  a  remark- 
able relation  which  exists  between  them  and  the  circular  functions 
which  may  be  thus  characterized  el  =  i'^,  where  i  is  V  —  1  the 
vector  element  in  quaternions.  I  suspect  that  it  is  this  relationship 
which  renders  the  Napierian  logarithm  such  a  vital  factor  of  the 
calculus  of  enlargement. 

Napier  designed  his  logarithms  simply  for  the  computation  of  cir- 
cular functions  and  his  original  tabulation  was  confined  to  the 
logarithms  of  those  functions.  His  logs  diminished  in  a  geomet- 
rical ratio  as  their  corresponding  numbers  increased  in  arithmetical 
ratio.  It  was  Prof  Briggs,  of  Cambridge  University,  who  first 
devised  the  natural  system  now  so  generally  employed  with  ten  as 
its  radix,  and  it  was  another  English  mathematician  who  transposed 
the  original  logarithms  of  Napier  into  what  are  now  known  as  the 
Napierian  or  h}'perbolic  logs.  As  a  matter  of  definition  it  will  be 
obvious  on  a  moment's  thought  that  the  definition  of  log  x  as  the 
function  of  x  explained  in  a  series  involving  x  is  more  simple  and 
logically  more  consistent  than  to  define  it  as  y  where  y  is  the  power 
to  which  a  given  base  must  be  raised  to  produce  x.  The  one  makes 
log  x  a  direct  function  of  x  while  the  other  simply  establishes  a 
relationship  through  an  independent  operation  on  an  independent 
quantity.  I  cannot  attempt  within  the  limits  of  this  paper  to  ex- 
plain the  various  formulas  in  the  shape  of  algebraic  series  or  of 
vanishing  fractions  through  which  Dr.  McClintock  has  demon- 
strated the  true  generic  nature  of  the  logarithm  as  a  function  of 
the  number  itself.  The  number  of  such  possible  series  is  practically 
infinite  and  many  of  those  presented  by  Dr.  McClintock  are  both 
new  and  unique  as  well  as  suggestive.  We  find  such  curious  ex- 
pressions as  log  x=  (x^  — 1)/0  and  log  x=^  {u^x^  —  w*')/0,  zero 
of  course  being  a  symbol  of  indetermination  to  be  defined  according 
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to  the  special  conditions  of  the  case  or  the  expression  of  a  limiting 
ratio.  I  must  content  myself  with  explaining  in  my  own  way 
those  relations  so  fundamental  in  this  calculus  D  =  log  E  and 
d^=^\og  e  or  the  symbol  of  the  differential  coefficient  is  the  log- 
arithm of  the  symbol  of  enlargement  and  the  differential  itself 
is  the  logarithm  of  the  Napierian  base  which  is  so  constantly  em- 
ployed in  analytic  investigations.  The  exponential  function  of  x  as 
is  well  known  is  the  inverse  of  the  logarithm,  thus  a:  =  exponential 
oi  y  a  y^ log x.  From  this  it  will  be  readily  seen  that  this  expo- 
nential function  possesses  the  following  properties  among  others. 


(1)  exp.  X  -{-  y  =  exp.  x  X  exp  y, 

(2)  -r-^  exp.  X  =  exp.  x, 


x^       x" 


(3)  exp.  x  =  l-\-x-\--^-{-r;^,  etc. 

From  (1)  and  (3)  we  deduce  exp.  a:  =  (l4-l+T5  +  T5  etc.  j  =  e"^. 

Therefore  e^  =  l-f-.r  +  -T^  +  Tz-,  etc. 

I 

E  is  e^  or  e  raised  to  the  power  represented  by  the  differential 
coefficient. 

Viewing  this  new  calculus  as  an  extension  of  the  theory  of  opera- 
tions we  rise  as  has  been  said  to  a  still  broader  generality.  Take 
the  equation 

S''(}>x  =  (j>il/'^{ij/x-{-h). 

Let  S  indicate  any  kind  of  operation  depending  on  the  form  of  \f/ 
and  let  h  represent  the  degree  to  which  it  is  carried,  employing  the 
reasoning  of  the  calculus  of  operations,  it  can  be  shown  that  all 
functions  of  S  are  both  commutative  and  distributive  with  each 
other  and  may  be  combined  or  transformed  in  any  usual  algebraic 
manner  apart  from  the  subject  on  which  they  operate.  The  con- 
sideration of  the  functions  of  S  after  the  form  of  xp  and  therefore 
that  of  S  have  been  assigned  constitutes  a  calculus  and  since  these 
may  have  any  form  there  may  be  an  infinite  number  of  such 
branches  not  usually  commutative  with  each  other  and  each  con- 
stituting a  distinct  calculus.  In  every  calculus,  however,  the  most 
important  branch  is  that  which  corresponds  to  the  theory  of  log- 
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arithms  in  algebra.  There  are  several  important  theorems  which 
are  thus  in  a  sense  common  to  all  such  systems  having  their  com- 
mon origin  in  the  theory  of  logarithms.  As  a  broad  generalization 
let  us  assume  that  whatever  meaning  may  attach  to  S,  R  =  \og  S. 
From  the  various  logarithmic  formulas  developed  by  Dr.  McClin- 
tock  may  be  derived  at  once  a  number  of  different  expressions  giv- 
ing R  in  terms  of  8  or  of  simpler  functions  of  S.  Take  the  formula 
already  quoted,  log  x=  {x° — 1)/0,  and  substitute  *S'  for  x,  we  have 
as  a  generalized  form  R=  {S^  — 1)/0-  N"ow  specialize  this  for- 
mula by  assuming  that  x}/x  =  x'^  and  that  H  denotes  what  S  be- 
comes under  this  assumption,  then 

H^<I)X  =  c}) 


1  +  xh' 


A  calculus  composed  of  all  functions  of  the  symbol  H  may  be  called 
the  calculus  of  H.     Now  let  us  again  specialize  by  assuming  that 


then  we  have 


(f)X  =  x"'  and  g  =  logH, 
.T'*(l  +  a70~"  -  x"" 


where  /i  =  0. 

And  after  development  assuming  the  binomial  theorem 

gx^  =  —  na;"+% 

again  it  may  be  shown  that  g  log  a;  =  —  x. 

The  widest  generalization  of  the  celebrated  Taylor's  formula 
which  plays  such  an  important  part  in  all  algebraic  analysis  that 
has  been  discovered  by  Dr.  McClintock  is  that  which  gives  S^  in 
terms  of  hR. 

Since  S^  =  e^^  we  have 

S'^^l  +  hR  +  l.  hm^  +  ^  ¥R\  etc. 

Of  all  these  various  calculuses  whose  general  expression  is  found 
under  the  symbol  of  8  and  are  thus  unified  by  Dr.  McClintock  the 
simplest  is  that  in  which  ij/x  =  x  and  S(j>x  =  (}>{x-\-l).  Here  the 
operation  8  is  that  which  is  termed  by  the  author  enlargement  and 
is  denoted  by  the  symbol  E.  Thus  the  calculus  of  enlargement  is 
shown  to  be  itself  but  a  particular  case  of  a  more  general  calculus 
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though  including  the  various  forms  of  the  infinitesimal  calculus,  the 
calculus  of  variations  and  the  rest.  It  happens,  however,  that  all 
the  various  processes  of  these  different  branches  of  the  general 
calculus  of  S  can  be  by  suitable  artifices  expressed  in  the  language 
of  any  one,  therefore  a  separate  detailed  discussion  of  any  other 
than  the  calculus  of  enlargement  is  unnecessary.  This  detailed 
discussion  of  a  single  feature  of  this  remarkable  calculus  is  suffi- 
cient to  show  the  tremendous  grasp  of  the  author's  conception. 
If  time  permitted  I  might  go  into  similar  detail  regarding  various 
other  features  connected  with  its  development.  I  might  discuss 
the  theory  of  the  various  functions  of  E  and  show  how  they  lead  up 
to  important  theorems,  some  of  which  have  been  independently  dis- 
covered by  other  investigators  and  are  here  for  the  first  time  in- 
terpreted through  their  true  logical  connections.  I  might  through 
the  aid  of  this  calculus  explain  the  underlying  analytic  principles 
involved  in  the  theory  of  differentiation  and  of  the  differential 
coefficient — the  character  of  those  relations  expressed  by 

D  =  log  E  and  d  =  log  e. 

The  operation  denoted  by  d  known  as  the  differential  is  in  the  light 
of  this  calculus  the  same  as  that  denoted  by  D  performed  with 
respect  to  an  assumed  variable  and  similarly  the  operation  indi- 
cated by  e  is  the  same  as  that  of  E  performed  with  respect  to  an 
assumed  variable. 

The  extension  of  the  important  theorems  of  Taylor  and  of  Mc- 
laurin  by  the  aid  of  the  calculus  as  well  as  the  development  of  new 
and  valuable  theorems  are  among  its  noteworthy  characteristics. 
From  the  various  theorems  obtained  by  Dr.  McClintock  relating  to 
the  function  of  E  he  derives  a  large  number  relating  to  the  func- 
tions of  D  heretofore  for  the  most  part  unknown.  The  relation  of 
the  calculus  to  the  calculus  of  finite  differences  which  is  so  inti- 
mately connected  with  the  theory  of  life  insurance  is  a  most  im- 
portant one.  Not  only  does  its  theorem  include  the  various  known 
series  in  terms  of  A  but  also  series  in  terms  of  an  infinite  number 
of  other  kinds  of  difference.  The  relations  of  this  new  calculus  too 
to  the  theory  of  factorials,  a  subject  into  which  I  cannot  enter, 
develops  many  remarkable  results.  It  is  sufficient  to  say  in  con- 
nection with  this  feature  that  Dr.  McClintock  has  given  some  hun- 
dred different  formulas  of  various  tabulations  of  finite  differences 
in  this  connection,  and  has  widely  extended  the  applicability  of  the 
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factorial  system  through  its  connection  with  the  calculus  of  enlarge- 
ment. 

Summing  up  the  whole  subject  we  have  in  this  remarkable  cal- 
culus a  new  interpretation  of  the  character  of  the  logarithm  and  its 
relations  to  the  operations  of  differentiation  and  of  finite  differ- 
ences. We  have,  too,  new  interpretations  of  the  latter.  All  these 
are  shown  not  in  the  light  of  their  individual  historical  develop- 
ment as  is  universally  the  case  but  in  the  light  of  analytic  science 
in  which  the  fundamental  truths  of  algebraic  science  in  its  broadest 
aspect  are  unified  into  one  great  calculus.  WTiat  Prof,  Peirce  suc- 
cessfully attempted  in  connection  with  a  single  department  of  that 
science  Dr.  McClintock  has  accomplished  with  the  science  as  an 
entirety.  Such  is  an  imperfect  sketch  of  some  of  the  more  im- 
portant features  of  this  great  calculus.  The  necessary  limits  of 
this  paper  forbid  me  to  go  further.  Dr.  McClintock  as  I  say  has 
given  in  the  form  of  an  essay  simply  the  leading  principles  involved 
from  an  analytic  standpoint;  thus  furnishing  the  material  from 
which  its  structure  as  an  orderly  treatise  may  be  reared.  That 
task  still  awaits  the  hand  of  a  master  builder. 

Dr.  McClintock  has  shown  its  power  as  an  instrument  of  investi- 
gation even  in  its  imperfect  state.  But  until  moulded  into  a  sys- 
tematic form  its  capabilities  can  only  be  conjectured.  The  fluxions 
of  Newton  might  have  remained  useless  for  other  than  physical 
investigations  had  their  principles  not  been  developed  by  Lagrange 
into  those  functional  relations  which  lie  at  the  foundation  of  the 
calculus  of  enlargement.  The  quaternions  of  Hamilton  were  but  a 
poor  substitute  for  the  reasoning  of  synthetic  geometry  in  its  own 
sphere  and  a  mathematician  as  profound  as  Lord  Kelvin  had  no 
use  for  them  while  his  associate  Prof.  Tait  could  recognize  their 
value  and  wrote  the  ablest  text-book  on  quaternions  in  the  English 
language.  They  proved  their  utility  when  applied  to  investigations 
of  physical  phenomena. 

The  calculus  of  enlargement  stands  in  its  uncompleted  state  as  a 
monument  to  the  transcendent  mathematical  genius  of  one  who 
was  a  former  president  and  organizer  of  this  society  and  aligns  the 
name  of  Emory  McClintock  along  with  those  of  the  great  creative 
modern  mathematicians  of  the  world. 
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Legal  Notes. 


WENDELL   M.    STRONG. 

Failuee  to  File  Policy  Eider  in  New  York  State: — (Hop- 
kins vs.  Connecticut  General  Life  Ins.  Co.;,  Appellate  Division,  N. 
Y.  Supreme  Court,  160  N.  Y.  Sup.  247.)  An  accident  insurance 
policy  had  been  issued  to  which  was  attached  a  war  rider  providing 
that  the  policy  did  not  cover  loss  from  injuries  caused,  directly  or 
indirectly,  by  the  act  of  any  of  the  belligerent  nations,  which  rider 
was  signed  by  the  agents  of  the  company  and  by  the  insured.  The 
insured  was  lost  on  the  Lusitania  and  the  company  denied  liability 
because  of  this  rider.  The  important  question  in  the  case  was 
whether  the  rider  was  of  no  effect  because  of  the  fact  that  it  had 
not  been  filed  with  the  superintendent  of  insurance,  as  required  by 
the  New  York  statute.    This  statute  provided: 

"  (i)  A  policy  issued  in  violation  of  this  section  shall  be  held 
valid  but  shall  be  construed  as  provided  in  this  section  and  when 
any  provision  in  such  a  policy  is  in  conflict  with  any  provision  of 
this  section,  the  rights,  duties  and  obligations  of  the  insurer,  the 
policy  holder  and  the  beneficiary  shall  be  governed  by  the  pro- 
visions of  this  section." 

The  lower  court  held  that  the  rider,  although  contrary  to  the 
statute  because  of  not  having  been  filed,  was  still  effective.  The 
Appellate  Division  reversed  this.    Extracts  from  the  opinion  are : 

"The  real  and  true  interpretation  of  these  subdivisions  (i)  and 
(1)  is  that  if  the  policy  is  issued  in  violation  of  section  107,  wil- 
fully or  not,  the  illegal  part  of  the  policy  must  be  discarded  and  the 
legal  parts  retained  in  full  force,  and  if  the  illegal  parts  have  been 
issued  in  wilful  disobedience  of  the  law  the  party  so  issuing  the 
policy  may  be  punished  under  subdivision  (1). 

"  It  may  appear  at  first  sight  that  the  result  of  this  conclusion  is 
to  allow  the  plaintiff  to  sue  on  a  contract  which  neither  party  in- 
tended to  make. 

"  The  answer  to  this  objection  is  that  the  company,  when  it  issued 
the  policy,  must  have  known  that  the  rider  was  issued  contrary  to 
law,  and  that  under  subdivision   (i),  supra,  notwithstanding  the 
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invalid  rider,  the  approved  provisions  of  the  policy  constituted  a 
good  polic}'." 

It  would  seem  that  this  decision  is  not  justified  by  the  language 
of  the  statute.  Furthermore  it  seems,  notwithstanding  the  argu- 
ment by  the  court  quoted  above,  that  the  decision  did  make  a  con- 
tract for  the  parties  which  neither  intended  to  make.  A  decision  of 
the  Court  of  Appeals  on  the  question  involved  will  be  awaited  with 
much  interest. 

Misstatement  in  Application: — (Quinn  vs.  Mutual  Life  In- 
surance Co.  of  New  York,  Supreme  Court  of  Washington,  158 
Pac.  Eep.  82.)  In  answer  to  the  questions  as  to  the  diseases  he 
had  had  since  childhood  and  the  physicians  that  he  had  consulted 
in  the  last  five  years,  the  insured  in  each  case  answered  "none." 
These  questions  were  very  carefully  drawn  and  the  answers  em- 
phasized, so  that  the  applicant  could  not  well  misunderstand  them. 
The  evidence  showed  that  the  applicant  had  told  the  agent  that  he 
was  aflflicted  with  some  ailment,  but  that  the  agent  replied  that  he 
appeared  to  have  nothing  the  matter  with  him. 

The  application  was  accepted  and  a  few  months  after  the  insured 
died.  It  was  shown  that  the  insured  had  been  suffering  with  a 
serious  disease  at  the  time  of  making  the  application  and  had  re- 
ceived treatment  for  the  same  from  a  physician,  so  that  his  answers 
to  the  questions  in  the  application  were  unquestionably  false.  The 
statute  of  Washington  provided  that  to  defeat  the  policy  a  misrep- 
resentation must  be  made  with  intent  to  deceive.  The  court  held 
that 

"  When  one  has  made  a  false  misrepresentation,  knowing  it  to  be 
false,  the  law  infers  that  he  did  so  with  intent  to  deceive." 

The  court  held  as  follows: 

"We  are  unable  to  escape  the  conclusion  that  the  insured  mis- 
represented the  facts  to  the  agent  of  the  appellant  and  especially 
to  the  examining  physician ;  that  there  was  no  collusion  between  the 
examining  physician,  agent  and  the  insured ;  that  the  misrepresenta- 
tions were  material;  that  they  were  in  fact  warranties;  and  that 
they  materially  contributed  to  the  loss." 

The  judgment  against  the  company  was  reversed  and  the  cause 
dismissed. 

Eepeesentations  in  Applications: — (Metropolitan  Life  Ins. 
Co.  vs.  Solomito,  Supreme  Court  of  Ind.,  112  N.  E.  Eep.  521.) 
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The  application  stated  that  no  physician  had  attended  the  insured 
within  two  years.  The  policy  also  provided  that  it  was  void  if  the 
insured  "  has  been  attended  by  a  physician  for  any  serious  disease 
or  complaint  .  .  .  ,"  and  further  provided  that  no  obligation  was 
assumed  by  the  company  unless  the  insured  was  in  sound  health  on 
the  date  of  issue.  It  was  shown  that  the  insured  was  suffering  from 
hernia  when  the  policy  was  issued  and  that  shortly  prior  to  its  issue 
he  had  been  attended  by  a  physician  for  that  trouble.  The  court 
held  that  under  the  provisions  of  the  policy  these  were  sufficient 
grounds  of  defense. 

Fraud  in  Pkocuking  Delivery  op  Policy: — (Fitzgerald  vs. 
Metropolitan  Life  Ins.  Co.,  Supreme  Court  of  Vt.,  98  Atl.  Eep. 
498.)  The  policy  was  delivered  to  the  plaintiff,  sister  of  the  in- 
sured, while  insured  was  seriously  ill  of  tuberculosis  in  a  charitable 
institution.  The  policy  made  no  provision  as  to  delivery  while  the 
insured  was  in  good  health,  but,  at  the  time  of  delivery,  the  agent 
asked  about  the  health  of  the  insured  and  the  plaintiff  stated  that 
she  was  in  apparently  good  health.  The  relation  of  the  plaintiff  to 
the  policy  was  that  in  the  original  application  she  had  been  named 
as  beneficiary  and  the  company  had  refused  to  issue  a  policy;  later 
an  application  was  procured  naming  the  insured's  son  as  beneficiary 
and  on  this  a  policy  was  issued;  shortly  afterwards  the  beneficiary 
was  changed  to  the  plaintiff.  The  decision  in.  the  lower  court  in 
favor  of  the  plaintiff  was  reversed  and  the  cause  remanded  chiefly 
on  the  ground  that  the  delivery  of  the  policy  was  procured  by  the 
false  statement  that  the  insured  was  in  "apparently  good  health" 
at  that  time. 

Misstatement  of  Age: — (Edelson  vs.  Metropolitan  Life  Ins. 
Co.,  Supreme  Court  of  IST.  Y.,  Appellate  Term,  95  Miscellaneous 
Reports,  N.  Y.  219.)  The  policy  provided  that  in  case  of  misstate- 
ment of  age  the  amount  payable  should  be  such  as  the  premium 
paid  would  have  purchased  at  the  correct  age.  It  was  acknowledged 
that  the  insured  was  six  j'ears  older  than  the  age  on  which  the 
policy  was  based.  Adjustment  of  the  amount  payable,  however,  was 
contested  on  the  ground  that  the  contract  provided  that  no  state- 
ment of  the  insured  should  avoid  the  policy  or  be  used  in  defense 
to  a  claim  thereunder,  unless  contained  in  the  written  application 
therefor  and  a  copy  of  the  application  attached  to  the  policy  when 
issued,  and  no  copy  of  the  application  was  so  attached  to  the  policy. 
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The  court  held  that  the  adjustment  was  not  an  attempt  to  inter- 
pose any  representation  in  the  application  as  a  defense  to  the  claim 
under  the  contract,  but  that  the  contract  expressly  provided  for  a 
payment  of  five  hundred  dollars  upon  the  death  of  the  insured 
based  upon  the  assumption  that  the  insured  was  aged  sixty,  or  a 
payment  of  the  amount  that  the  premium  would  purchase  at  the 
real  age  if  the  age  had  been  misstated. 

Waiver  of  Forfeiture: — (Horstmann  vs.  Capitol  Life  Ins.  Co., 
St.  Louis  Court  of  Appeals,  184  S.  W.  Eep.  1164.)  When  the 
second  premium  came  due  it  was  not  paid.  Some  eighteen  days 
after  the  expiry  of  the  days  of  grace  the  insured  died.  Three  days 
later  the  company  wrote  suggesting  an  extension  of  several  months 
upon  a  small  cash  payment.  Suit  was  brought  on  the  theory  that 
the  company  had  waived  the  forfeiture  and  carried  the  policy  on  its 
books  as  in  force.  The  court  held  that  the  policy  automatically 
lapsed  and  became  forfeited  by  its  terms  upon  failure  to  pay  the 
second  premium  by  the  end  of  the  days  of  grace  and  that  the  death 
of  the  insured  before  the  letter  in  question  was  written  operated  to 
fix  the  rights  of  the  parties  and  that  the  letter  written  after  such 
death,  without  knowledge  of  it,  could  not  operate  as  a  waiver. 

(Ridgeway  vs.  Modern  Woodmen  of  America.  Supreme  Court 
of  Kansas,  157  Pacific  Eep.  1191.)  The  insured  died  as  a  result 
of  engaging  in  a  prohibited  occupation  which  rendered  the  com- 
pany  not  liable  under  the  policy.  The  question  involved  was  whether 
the  fact  that  furnishing  blank  proofs  of  death  resulted  in  a  waiver 
when  the  company  knew  that  death  resulted  from  a  prohibited  oc- 
cupation. 

The  blank  proofs  contained  a  statement  that,  by  the  supplying 
of  them,  the  company  did  not  waive  any  of  its  rights  to  deny  liabil- 
ity. Also  the  question  involved  was  not  one  of  forfeiture  but  the 
extra  hazardous  occupation  was  one  not  covered  by  the  policy.  Tak- 
ing into  account  these  facts,  the  court  held  that  the  delivery  of  the 
blank  proofs  of  death  did  not  constitute  a  waiver  and  that,  there- 
fore, no  recovery  could  be  had. 

(O'Connor  vs.  Knights  and  Ladies  of  Security,  Supreme  Court 
of  Iowa,  158  IsT.  W.  Eep.  761.)  The  laws  of  the  order  provided  for 
automatic  suspension  in  case  of  non-payment  of  assessments  by  the 
end  of  the  month  and  further  provided  that,  after  such  suspension. 
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the  pajonent  of  dues  for  reinstatement  was  a  warranty  that  the 
member  was  in  good  health.  The  February  assessment  was  not  re- 
ceived until  the  fifth  of  March,  but  was  then  accepted  without  in- 
quiry into  the  health  of  the  insured.  The  March  and  April  assess- 
ments were  paid  on  time.  The  insured  died  in  April  and  liability 
was  denied  because  the  insured  was  not  in  good  health  on  the  fifth 
of  March.  The  court  held  that  the  acceptance  and  retention  of  this 
assessment,  together  with  the  later  assessments  of  March  and  April, 
without  inquiry  into  the  health  of  the  insured,  operated  as  a  waiver. 

Waiver: — (Tainter  vs.  Central  States  Life  Ins.  Co.,  Kansas 
City  Court  of  Appeals:  Mo.,  185  S.  W.  Eep.  1185.)  An  application 
for  insurance  was  made  and  the  applicant  examined.  The  applica- 
tion was  received  by  the  company  on  the  twenty-fourth  of  December. 
Three  days  afterwards  the  applicant  was  accidentally  killed.  At 
the  time  the  application  was  taken  a  negotiable  note  for  the  first 
premium  was  given  to  the  agent,  but  there  appears  to  have  been 
nothing  in  the  nature  of  a  "  binding  receipt."  The  company  was 
notified  by  its  general  agent  of  the  applicant's  death  and  tele- 
graphed him  that  the  company  was  not  liable  and  for  him  to  return 
the  note.  The  subagent  was  also  notified  to  return  the  note,  but, 
through  some  misapprehension,  the  note  was  not  returned,  and  suit 
was  brought  on  the  theory  that  by  the  retention  of  the  premium, 
that  is  the  note,  the  company  waived  the  formal  approval  of  the 
application  and  the  issuance  and  delivery  of  the  policy.  The  court 
held  that  the  action  of  the  company  in  refusing  to  issue  a  policy  and 
in  ordering  the  note  returned,  although,  without  the  knowledge  of 
the  officers  of  the  company,  it  was  not  returned,  was  sufficient  to 
prevent  any  waiver,  and  the  judgment  of  the  lower  court  for  the 
company  was  affirmed. 

Payment  op  Policy — Misappropriation  by  Agent: — (Shea 
vs.  Manhattan  Life  Ins.  Co.,  Supreme  Judicial  Court  of  Mass.,  112 
N.  E.  Eep.  631.)  The  company  sent  a  check  in  payment  of  the 
policy  which  the  plaintiff  objected  to  receiving,  saying  she  wanted 
cash.  At  the  agent's  request  she  endorsed  the  check  with  her  mark 
and  it  was  returned  by  the  agent  to  the  local  manager.  Several 
days  afterwards  the  plaintiff  called  for  her  money  and  was  given  a 
part  but  was  persuaded  to  leave  the  remainder  by  the  statement 
that  the  company  would  keep  it  and  pay  interest  for  it.  The  suit 
was  brought  for  this  remainder. 
20 
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The  questions  involved  are  whether  there  was  delivery  and  ac- 
ceptance of  the  check  as  payment  and  whether  or  not  the  company 
was  responsible  for  the  act  of  its  local  manager  in  misappropriating 
the  money. 

The  court  held  that  the  check  was  not  accepted  as  payment  and 
that  the  duty  and  authority  of  the  local  manager  were  such  that  the 
company  was  responsible  for  the  money. 

Sound  Health  when  Policy  is  Issued: — (Fondi  vs.  Boston 
Mutual  Life  Ins.  Co.,  Supreme  Court  of  Mass.,  112  K  E.  Eep.  612.) 
There  was  evidence  to  show  that  the  insured  had  tuberculosis  at  the 
time  the  policy  was  issued.  The  policy  provided  that  no  obligation 
was  assumed  unless  on  the  date  of  the  policy  the  insured  was  in 
"  sound  health."  The  lower  court  had  instructed  the  jury  that  "  the 
burden  of  proof  in  this  case  to  show  that  this  policy  has  been  avoided 
by  breach  of  the  condition  referred  to  rests  upon  the  defendant." 
The  Supreme  Court  held  that  this  instruction  was  erroneous  since 
the  condition  that  the  insured  was  in  sound  health  was  a  condition 
precedent  to  the  taking  effect  of  the  policy,  and  that,  therefore,  the 
burden  of  proof  to  show  fulfillment  of  this  condition  was  rather 
upon  the  plaintifl. 

Change  of  Beneficiary: — (Brown  vs.  Modern  Woodmen  of 
America,  Supreme  Court  of  Kansas,  156  Pac.  Eep.  767.)  An  uncle 
gave  financial  assistance  to  his  nephew  for  his  support  and  after 
this  had  been  continued  for  some  time  the  insurance  in  suit  was 
taken  out,  the  uncle  taking  such  policy  as  collateral  security  and 
agreeing  to  keep  up  premiums  and  assessments.  Later  this  uncle 
was  unable  to  afford  further  financial  assistance  and  his  son  paid 
to  him  the  amount  he  had  already  paid  out  and  agreed  to  continue 
the  financial  assistance  and  to  pay  premiums,  the  certificate  to  be 
transferred.  The  certificate  was  duly  endorsed  for  such  change  and 
delivered  to  the  father  who  agreed  to  take  it  to  the  local  ofiicial  of 
the  order  and  to  have  the  change  made.  This  certificate  was  later 
delivered  to  the  son,  in  a  sealed  envelope  with  other  papers,  and  re- 
mained undisturbed  until  after  the  death  of  the  insured  some  eight 
years  later.  The  son  had  kept  up  the  premiums  and  continued  to 
render  financial  assistance  so  that,  at  the  death  of  the  insured,  he 
had  paid  more  than  the  amount  of  the  insurance. 

At  the  death  of  the  insured  it  appeared  that  the  certificate  had 
never  been  delivered  to  the  order  for  change  of  bneficiary  and  that. 
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consequently,  no  such  change  had  been  made.  The  by-laws  con- 
tained a  very  strong  provision  that  no  change  of  beneficiary  could 
be  made  except  by  exact  compliance  with  their  conditions.  The 
children  of  the  insured  set  up  their  claim  against  the  one  who  ad- 
vanced moneys.    The  order  paid  the  amount  into  court. 

The  court  held  in  substance  as  follows :  While  usually  the  rights 
of  the  holder  and  the  beneficiary  rest  on  the  contract,  here  an  agree- 
ment had  been  made  by  the  insured,  who  did  his  part  to  carry  it 
out  by  endorsing  and  delivering  the  certificate  for  surrender  to  the 
association:  the  insiired,  if  living,  would  not  be  heard  to  deny  the 
plaintiff's  right  to  the  proceeds.  His  children,  however,  "  standing 
on  the  strict  letter  of  the  by-laws,  not  invoked  by  the  order  itself, 
claim  the  entire  proceeds."  The  failure  to  change  the  beneficiary 
was  explained  by  the  regard  for  the  sealed  envelope  and  the  belief 
that  the  matter  had  been  attended  to,  but  this  delay  did  not  change 
the  act  and  intention  of  the  insured,  the  consideration  for  which 
was  more  than  paid.  The  controversy  should  be  settled  upon 
equitable  considerations. 

The  judgment  in  the  lower  court  in  favor  of  the  children  of  the 
insured  (co-defendants  with  the  order)  was  reversed  and  the  cause 
remanded. 

Eight  to  Change  Beneficiary:  Judgment  Creditoe: — (Chel- 
sea Exchange  Bank  vs.  Travelers  Ins.  Co.,  Appellate  Division,  N. 
Y.,  160  N.  Y.  Sup.  225.)  The  policies  in  question  lapsed  and 
the  insurance  company  was  ready  to  pay  the  surrender  value.  The 
creditor  took  out  a  warrant  of  attachment.  The  policies  were  pay- 
able to  the  insured's  wife  with  a  right  to  change  the  beneficiary. 
The  plaintiff  cited  bankruptcy  cases  in  support  of  its  right.  The 
court  held  regarding  this  point: 

"The  cases  cited  by  plaintiffs  arising  in  bankruptcy  cases  have 
no  application  here,  for  in  the  former  the  trustee  in  bankruptcy 
succeeded  to  all  the  rights  of  the  bankrupt,  including  the  reserved 
right  to  change  the  beneficiary,  which  is  not  the  case  here,  where 
plaintiffs  can  only  reach  the  insured's  property,  and  the  wife  is 
still  the  designated  beneficiary." 

Judicial  Notice: — (National  Life  Ins.  Co.  vs.  Jackson,  Court 
of  Appeals  of  Ga.,  89  S.  E.  Rep.  633.)  In  the  syllabus  prepared 
by  the  court  (no  opinion  being  given)  it  was  stated  "  and,  it  ap- 
pearing from  the  evidence  that  he  had  tuberculosis  this  court  will 
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take  judicial  cognizance  of  the  fact  that  he  would  have  been  unable 
to  obtain  other  insurance  on  his  life." 

It  is  well  known  that  certain  diseases  or  certain  histories  of 
disease  or  impairment  will  debar  the  issuing  of  insurance.  Courts, 
however,  have  usually  been  slow  to  recognize  that  in  such  cases  the 
materiality  of  such  impairment  may  well  be  a  matter  of  law.  The 
action  of  the  court  in  taking  judicial  cognizance  in  this  case  of  the 
fact  that  existence  of  tuberculosis  would  debar  any  obtaining  of  life 
insurance,  would  seem  to  commit  the  court  to  the  doctrine  that  the 
existence  of  certain  diseases  would  be  material  as  a  matter  of  law. 

Texas  Eule  as  to  Insurable  Interest: — (ISTorthwestern  Mu- 
tual Life  Ins.  Co.  vs.  Whiteselle,  Court  of  Civil  Appeals  of  Texas, 
188  S.  W.  Rej).  22.)  The  policy  had  been  payable  to  the  insured's 
wife  or  to  his  executors.  When  a  divorce  was  obtained  the  wife  was 
given  one  half  interest  in  "  all  personal  property  of  whatsoever  kind 
or  character."  The  court  held,  however,  that  a  divorced  wife  ceased 
to  have  an  insurable  interest  in  her  former  husband's  life  and  that, 
in  consequence,  even  if  the  court  had  attempted  to  vest  in  the  wife 
title  to  an  interest  in  the  policy  she  would  have  ceased  to  own  such 
interest  when  the  decree  of  divorce  became  effective. 

This  case  shows  an  extreme  application  of  the  Texas  rule  that  no 
one  can  hold  an  interest  in  a  policy  of  life  insurance  unless  that 
person  has  at  the  same  time  an  insurable  interest  in  the  life. 

Options  on  Lapse: — (McDonald  vs.  Columbian  National  Life 
Ins.  Co.,  Supreme  Court  of  Pa.,  97  Atl.  Rep.  1086.)  The  policy 
gave  several  options  to  the  insured  on  lapse,  among  which  were  paid 
up  insurance  and  continued  insurance,  without  stating  within  what 
limit  of  time  such  options  must  be  exercised.  After  lapse  the  in- 
sured attempted  reinstatement  which  was  declined  and  the  company 
wrote  him  that  the  policy  had  become  paid  up  for  a  certain  amount. 
He  employed  an  attorney  in  an  attempt  to  enforce  reinstatement, 
but  made  no  request  for  continued  insurance  in  lieu  of  the  paid  up. 
Shortly  afterwards  he  died  and  suit  was  brought  for  the  amount  of 
the  continued  insurance.  The  court  held  that  the  rights  were  fixed 
by  the  death  and  that,  since  the  continued  insurance  was  not  sought 
nor  obtained  during  his  life,  it  could  not  be  obtained  later.  In  the 
course  of  the  opinion  the  fact  was  noted  that  the  company  was  a 
Massachusetts  corporation  and  that  the  Massachusetts  statute  pro- 
vided for  automatic  paid  up  where  the  company  did  not  contract  to 
furnish  some  other  form  of  insurance  in  lieu  thereof. 
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Suicide: — (Power  vs.  Modern  Brotherhood  of  America,  Supreme 
Court  of  Kansas,  158  Pac.  Eep.  870.)  The  evidence  showed  clearly 
that,  a  few  minutes  before  shooting  himself,  the  insured  made  state- 
ments clearly  showing  his  intention  of  committing  suicide  and  that 
he  followed  these  statements  by  going  into  the  house  and  shooting 
himself.  The  Jury  found,  nevertheless,  that  the  shooting  was  acci- 
dental.   The  Supreme  Court  held  that, 

"  the  known  facts  in  the  present  case  are  not  only  inconsistent  with 
the  theory  of  the  accidental  death,  but  they  conclusively  establish 
that  the  death  was  the  voluntary  act  of  the  deceased.  Here  we 
have  unmistakable  extrinsic  evidence  of  an  intention  to  kill  himself. 
We  do  not  have  to  rely  merely  upon  the  means  he  used,  but  his 
declaration  and  conduct  immediately  before  he  went  into  the  house 
and  locked  himself  in,  leave  no  room  for  speculation  or  uncer- 
tainty." 

The  following  is  an  extract  from  the  later  opinion  on  the  rehearing : 

"  That  the  court  did  not  overlook  any  of  the  testimony  is  ap- 
parent from  the  statement  in  the  opinion  that  '  it  may  be  conceded 
that  he  was  insane  when  he  shot  himself,  and  that  his  act  was  the 
result  of  an  irresistible  and  uncontrollable  impulse.'  Counsel  pos- 
sibly overlooked  the  grounds  stated  in  the  opinion  for  holding  that 
it  was  error  to  permit  the  jury  on  pure  speculation  to  find  that 
Power's  death  was  the  result  of  an  accident.  There  was  no  evidence 
of  any  kind  warranting  such  an  instruction  or  such  a  finding.  The 
policy  was  to  bo  void  if  the  insured's  death  resulted  from  '  suicide, 
sane  or  insane.'  Therefore,  unless  the  court  shall  make  an  entirely 
new  and  different  contract  to  govern  the  rights  of  the  parties,  it 
seems  clear  that  death  by  suicide  must  void  the  policy  notwith- 
standing the  jury  find  that  because  of  his  insanity  and  mental  de- 
rangement the  insured  was  not  responsible  for  his  acts." 

Both  the  original  opinion  and  that  on  the  rehearing  are  so  in  ac- 
cord with  the  usual  common  sense  view  regarding  the  question  that 
they  are  a  refreshing  contrast  to  the  attitude  of  some  of  the  courts 
in  suicide  cases. 

Effect  of  Suicide  in  Missouei: — (Scales  vs.  National  Life 
and  Accident  Ins.  Co.,  Springfield  Court  of  Appeals,  Mo.,  186  S. 
W.  Eep.  948.)  The  Missouri  statute  provides  against  suicide  as  a 
defence  under  a  policy  unless  contemplated  at  the  time  of  taking 
out  the  policy.  The  policy  in  this  case  was  an  accident  policy  pro- 
viding that  in  case  of  death  from  any  one  of  enumerated  causes,  of 
which  one  was  poison,  the  amount  payable  should  be  one  fifth  of 
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the  face.  The  insured  died  by  suicide  from  poison.  The  full  face 
of  the  policy  was  claimed,  while  the  company  contended  that  only 
one  fifth  of  the  face  was  payable,  because  of  death  from  poison. 
The  lower  court,  because  of  the  suicide  statute,  gave  a  recovery  of 
the  full  face.  The  Court  of  Appeals  held  that  the  suicide  statute 
was  intended  only  to  prevent  the  defeat  of  a  claim  because  of  suicide 
and  not  to  increase  the  amount  payable  because  death  occurred  by 
suicide.  The  clause  in  the  policy  regarding  death  by  poison  made 
no  distinction  between  suicide  and  accident  and  the  court,  con- 
sequently held  that  the  recovery  in  case  of  suicide  by  poison 
should  be  only  the  amount  provided  for  in  the  policy,  namely,  one 
fifth  of  the  face  of  the  policy. 

As  reinforcing  the  reasons  for  such  a  decision  attention  was  called 
to  the  fact  that  the  opposite  decision  would  place  a  premium  on 
suicide  which  would  be  against  public  policy. 

As  this  decision  was  in  conflict  with  that  of  another  court  of 
equivalent  jurisdiction  the  case  was  certified  to  the  Supreme  Court 
for  final  determination  and  the  decision  of  this  court  can  be  awaited 
with  much  interest. 

Suicide  Clause: — (American  National  Insurance  Co.  vs. 
Thompson,  Court  of  Civil  Appeals  of  Texas,  186  S.  W.  Eep.  254.) 
The  policy  contained  the  usual  clause  providing  that  the  company 
should  not  be  liable  in  case  of  suicide  within  the  first  policy  year. 
A  rider  provided  for  term  insurance  for  four  months  after  wMch 
the  permanent  policy  began.  The  insured  committed  suicide  be- 
tween one  year  and  one  year  and  four  months  from  the  time  the 
policy  was  issued.  The  question  involved  was  whether  the  first 
policy  year  began  to  run  from  the  beginning  of  the  term  insurance 
or  from  the  beginning  of  the  permanent  policy  four  months  later. 
The  court  held  that  it  began  to  run  from  the  beginning  of  the  term 
insurance  and  that,  in  consequence,  suicide  after  one  year  from  the 
date  of  the  term  insurance  was  not  a  defense. 

Disappearance: — (Apitz  vs.  Supreme  Lodge  Knights  and 
Ladies  of  Honor,  Supreme  Court  of  111.,  113  N.  E.  Eep.  63.)  The 
order  passed  a  by-law  that  in  case  of  disappearance  the  member 
should  be  suspended  after  a  year.  The  legal  presumption  is  that 
after  the  person  disappears  and  is  unheard  of  for  seven  years  he 
has  died,  but  there  is  no  presumption  as  to  the  time  of  his  death. 
The  court  held  that  such  a  by-law  was  reasonable  and  also  that  the 
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finding  of  the  jury  that  the  insured  had  died  within  the  first  year 
after  his  disappearance,  since  there  was  no  evidence  to  establish 
this,  could  not  be  upheld. 

Disappearance: — (Sovereign  Camp  of  Woodmen  of  the  "World 
vs.  Eobinson,  Court  of  Civil  Appeals  of  Texas,  187  S.  W.  Eep. 
215.)  The  insured  disappeared  in  1912.  In  1913  his  certificate 
lapsed  through  non-payment  of  assessments.  The  laws  of  the  order 
provided  that  an  insured  person  should  not  be  deemed  dead  because 
of  disappearance  until  his  expectancy,  according  to  the  Carlisle 
table,  had  elapsed.  The  court  held  this  provision  invalid  because 
it  was  in  contradiction  to  the  statute  of  the  state  providing  that 
after  seven  years  a  person  that  disappeared  should  be  deemed  to 
have  died. 

In  this  case,  however,  suit  was  brought  before  the  seven  years 
were  up  and  the  assessments  had  been  kept  up  for  less  than  a  year 
after  the  insured's  disappearance.  There  was  no  evidence  at  all  as  to 
the  probable  cause  of  disappearance  or  any  peril  that  he  was  in,  but 
the  evidence  showed  that  he  had  been  devoted  to  his  family.  Thus 
the  only  facts  tending  to  show  death  were  that  no  reason  for  dis- 
appearance appeared  and  that  he  had  disappeared.  On  these  facts 
the  verdict  was  against  the  order  on  the  ground  that  he  died  shortly 
after  his  disappearance  and  before  the  expiration  of  the  time  during 
which  assessments  were  paid.  This  case  goes  to  the  extreme  in 
inferring  death  from  disappearance  in  the  question  of  liability  under 
an  insurance  policy  and  cannot  be  reconciled  with  the  preceding 
case,  in  the  finding  as  to  the  time  when  death  took  place. 

Deduction  of  Loan  from  Value  of  Policy: — (Euane  vs. 
Manhattan  Life  Ins.  Co.,  Springfield  Court  of  Appeals  of  Mo.,  186 
S.  W.  Eep.  1188.)  The  policy  provided  that  after  three  years  pre- 
miums had  been  paid  the  company  would  purchase  the  policy  for  its 
equitable  value  "if  surrendered  before  lapse."  A  loan  was  made 
and  a  loan  note  provided  for  the  forfeiture  of  the  policy  if  the  loan 
was  not  paid  when  due. 

The  note  and  the  premium  due  at  its  maturity  were  neither  of 
them  paid,  and  the  company  deducted  the  loan  from  three  quarters 
of  the  reserve  and  applied  the  remainder  to  purchase  extended  in- 
surance. If,  however,  the  entire  three  fourths  of  the  reserve,  with- 
out deduction  of  the  loan,  had  been  applied  to  the  purchase  of  ex- 
tended insurance,  the  insurance  would  have  been  in  force  at  the 
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death  of  the  insured.  On  the  theory  that  the  entire  three  fourths  of 
the  reserve  should  have  been  so  applied,  the  loan  standing  as  a 
lien,  the  plaintiff  brought  suit.  The  court  held  that  the  contract 
as  interpreted  by  the  company  was  not  against  the  public  policy  and 
that  the  company  was  justified  in  deducting  the  amount  of  the  loan 
and  applying  the  remainder  only  to  the  purchase  of  extended  in- 
surance. In  this  it  reversed  the  lower  court,  where  the  decision  had 
been  in  favor  of  the  plaintiff. 

It  is  to  be  noted  that  the  policy  in  this  case  was  not  issued  at  a 
time  to  come  under  the  peculiar  statute  of  Missouri  in  force  from 
1881  to  1903  (except  1895-99),  allowing  only  loans  for  payment  of 
premium  to  be  deducted  in  determining  extended  insurance. 

Payment  of  Premium: — (Lyke  vs.  American  National  Assur- 
ance Co.,  Springfield  Court  of  Appeals,  Mo.,  187  S.  W.  Pep.  265.) 
The  policy  was  found  among  insured's  effects  after  his  death  and 
it  appeared  that  the  insured  had  never  paid  the  initial  premium  on 
the  policy,  but  that  the  agent,  under  the  contract  with  the  company 
not  having  returned  the  policy  within  the  period  allowed  for  such 
return,  was  charged  with  the  premium  less  commission.  The  policy 
provided  that  it  should  not  take  effect  until  the  first  premium  had 
been  actually  paid. 

It  was  claimed  that  this  charging  against  the  agent  the  net 
amount  because  the  policy  had  not  been  returned  by  him  within  the 
requisite  time,  constituted  payment  of  premium.  The  court  held 
that  this  fact  did  not  make  a  valid  contract  of  insurance  in  favor 
of  insured.  "  The  settlement  between  the  agent  and  the  company 
was  res  inter  alios  acta." 

Note  in  Payment  of  Premium: — (Marshall  vs.  Farmers  and 
Bankers  Life  Ins.  Co.,  Supreme  Court  of  Kansas,  159  Pac.  Eep. 
17.)  The  application  provided  that  any  note  taken  for  premium 
should  not  be  a  payment,  only  an  extension  of  time  for  payment, 
and  that  failure  to  pay  the  note  at  maturity  would  work  a  forfeiture 
of  the  policy.  The  agent  took  a  thirty-day  note  for  the  first  pre- 
mium which  note  was  not  paid  at  maturity.  Some  months  after- 
wards the  insured  died.  The  company  through  its  attorney  in- 
formed the  beneficiary  that  the  policy  was  void,  stating  the  circum- 
stances, but  offered  to  pay  a  small  amount  for  funeral  expenses, 
which  was  done,  the  note  being  given  up  by  the  company  and  the 
policy  surrendered  to  it.     Afterwards  the  beneficiary  brought  suit 
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for  the  balance  and  received  a  verdict  in  the  lower  court.  The 
note  in  question,  while  made  to  the  agent,  was  shown  to  have  been 
treated  by  the  company  as  a  note  to  the  company. 

The  Supreme  Court  reversed  the  lower  court,  apparently  on  two 
gi'ounds.  First  that  in  accordance  with  the  terms  of  the  contract 
the  policy  was  not  in  force  at  the  death  of  the  insured.  Second, 
that  a  compromise  had  been  made  with  the  beneficiary  wdthout  de- 
ceit or  concealment  and  the  whole  matter  concluded  thereby.  The 
case  is  perhaps  more  significant  in  the  attitude  of  the  Supreme 
Court  than  in  any  other  way,  which  is  shown  by  the  following  ex- 
tract from  the  opinion. 

"  This  is  not  the  situation  before  us,  however,  and  the  harsh  rules 
against  life  insurance  companies  should  not  be  further  extended 
without  positive  legislation  to  support  them.  As  Justice  Burnett 
said  in  Cranston  vs.  West  Coast  Life  Insurance  Company,  72  Ore- 
gon 116,  'It  is  wrong  to  take  something  for  nothing,  even  from  a 
life  insurance  company.' " 

Assignment: — (Connecticut  Mutual  Life  Ins.  Co.  vs.  Fields, 
Court  of  Chancery  of  New  Jersey,  98  Atl.  Rep.  643.)  After  the 
death  of  the  insured  the  policy,  with  an  assignment  pinned  thereto, 
was  found  among  his  papers.  Neither  the  policy  nor  the  assign- 
ment had  ever  been  delivered  to  the  assignee  nor  to  any  one  for 
her,  nor  had  notice  of  the  assignment  been  given  to  the  company. 
It  was  agreed  that  all  the  acts  took  place  in  the  state  of  New  York, 
so  that  the  effect  of  the  assignment  would  be  governed  by  the  laws 
of  New  York  regarding  gifts  inter  vivos. 

It  was  held  that  inasmuch  as  there  had  been  no  delivery,  actual 
or  constructive,  that  would  divest  the  insured  of  the  power  of  doing 
away  with  the  assignment,  it  was  not  effective. 

Effect  of  Illness  before  the  Delivery  of  Policy: — (Se- 
curity Life  Ins.  Co.  of  America  vs.  Booms,  District  Court  of  Ap- 
peals of  Cal.,  159  Pac.  Rep.  1000.)  The  insured  had  typhoid  fever 
between  the  time  of  application  and  examination  and  the  delivery  of 
the  policy.  Her  answers  to  questions  in  the  application  stated  that 
she  had  not  had  such  disease.  The  Californian  code  provides  "  The 
completion  of  the  contract  of  insurance  is  the  time  to  which  a 
representation  must  be  presumed  to  refer."  The  court  held  that  the 
delivery  of  the  policy  was  the  time  of  completion  of  the  contract 
and  that  in  consequence  the  insured's  illness  of  typhoid  should 
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have  been  disclosed  to  the  company  and  the  fact  that  it  was  not  so 
disclosed  was  a  valid  ground  for  avoiding  the  contract  under  the 
provision  of  the  code. 

It  is  to  be  noted  that  the  statement  in  the  application  was  correct 
at  the  time  it  was  made. 

Proof  of  Execution  of  Application: — (Sovereign  Camp  of 
Woodmen  of  the  World  against  Hutchins,  Supreme  Court  of  Okla- 
homa, 159  Pac.  Eep.  930.)  The  defense  was  set  up  of  false  state- 
ments in  the  application.  The  plaintiff  denied  that  the  signature 
to  the  application  was  that  of  the  insured.    The  court  held : 

"  The  law  cast  upon  the  defendant  the  burden  of  establishing  this 
ground  of  its  defense"  (i.  e.,  the  signature  of  the  insured  to  the 
application). 

Power  to  Increase  Eates  in  a  Fraternal  Organization: — 
(Supreme  Lodge,  Knights  of  Pythias,  vs.  Mims,  United  States  Su- 
preme Court,  36  U.  S.  Sup.  Ct.  Eep.  702.)  The  insured  brought 
suit  against  the  order  to  recover  all  assessments  paid  with  interest, 
on  the  ground  that  the  order  had  demanded  monthly  dues  in  excess 
of  its  rights.  In  188-1  the  insured  took  out  a  certificate  providing 
for  payment  of  three  thousand  dollars  to  his  beneficiary  on  his 
death  and  one  of  the  laws  of  the  order  provided  for  the  monthly 
pa}Tnents  to  be  made  by  this  class  with  a  table  giving  the  rates  ac- 
cording to  the  age  at  entry.  The  order  had  the  right  by  its  charter 
to  amend  its  constitution  and  by-laws.  In  1888  an  alteration  was 
made  whereby  the  monthly  payments  of  the  insured  were  increased. 
The  charter  of  the  original  organization  expired  in  1890,  but  after 
continuing  several  years  as  a  voluntary  organization  an  order  was 
incorporated  which  took  over  this  organization  and  which  had  the 
right  to  amend  its  constitution.  In  1910  a  change  was  made 
whereby  the  insured's  monthly  payments  were  very  greatly  increased 
and  on  this  occasion  he  brought  suit.  The  decision  was  in  favor 
of  the  order. 

The  opinion  goes  beyond  mere  technicalities  to  consider  the 
broader  questions  involved  in  fraternal  orders  and  their  assess- 
ments or  dues,  and  expresses  in  a  very  clear  manner  the  relations 
of  the  individuals  composing  it  to  the  order  itself. 

"  As  to  later  members,  we  can  have  no  doubt,  notwithstanding  the 
difference  of  opinon  of  state  courts,  that  the  right  to  amend  extends 
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to  a  change  in  the  rates  to  be  paid.  Persons  who  join  institutions 
of  this  sort  are  not  dealing  at  arm's  length  with  a  stranger  whose 
mode  of  providing  for  payment  does  not  concern  them,  but  only  his 
promise  to  pay.  They  are  joining  a  club,  the  members  of  which 
have  to  pay  any  benefit  that  any  member  can  receive.  The  cor- 
poration is  simply  the  machine  for  collection  and  distribution.  Its 
charter  expressly  provides  by  §  5  that  it  '  shall  not  engage  in  any 
business  for  gain;  the  purpose  of  said  corporation  being  fraternal 
and  benevolent.'  It  is  manifest,  therefore,  that  it  would  be  a  per- 
version of  its  purposes  if,  through  some  ambiguity  of  phrase,  the 
necessary  sources  of  benefit  were  closed  in  favor  of  certain  mem- 
bers, while  their  right  to  insist  upon  payment  remained.  The 
essence  of  the  arrangement  was  that  the  members  took  the  risk  of 
events,  and  if  the  assessments  levied  at  a  certain  time  were  insuffi- 
cient to  pay  a  benefit  of  a  certain  amount  whether  from  diminution 
of  members  or  any  other  cause,  either  they  must  pay  more  or  the 
beneficiary  take  less.  .  .  . 

"More  than  ambiguous  words  in  an  amendable  law  would  be 
needed  to  establish  a  departure  from  the  ground  on  which  the  rela- 
tion of  the  parties  obviously  stood,  and  to  create  a  privilege  that 
attacked  the  corporation  in  its  very  life." 
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Abstract  of  the  Discussion  of  Papers  Read  at  the 
Previous  Meeting. 

NOTE  ON  THE  MORTALITY  EXPERIENCE  OF  THE  MUTUAL  LIFE 

INSURANCE  COMPANY  OF  NEW  YORK — 

WILLIAM  A,  HUTCHESON. 

VOL.  XVII,  PAGE  7. 

MR.  J.  BURNETT  GIBB  : 

Members  of  the  Society  are  under  obligation  to  Mr.  William  A. 
Hutcheson  for  the  very  interesting  paper  which  he  has  presented  on 
the  Mortality  Experience  of  the  Mutual  Life  Insurance  Company 
of  New  York.  The  results  which  he  obtained  confirm  the  reliability 
of  the  standard  table  adopted  in  the  Medico- Actuarial  Investigation 
as  a  test  of  the  mortality  during  the  period  covered  by  that  investi- 
gation. Believing  that  a  further  comparison  may  be  of  value,  I  have 
had  the  experience  of  my  own  company  tabulated  for  the  same 
period  and  take  pleasure  in  presenting  the  results  for  the  informa- 
tion of  the  members  of  the  Society. 

The  Penn  Mutual  experience  contained  in  this  discussion  covers 
exactly  the  same  periods  as  the  M.A.  experience,  as  it  was  not 
practicable  at  the  time  to  extend  it  to  include  the  more  recent  issues 
of  1907  to  1913  included  in  the  Mutual  Life  tabulation.  The  total 
number  of  entrants  in  the  Penn  Mutual  experience  is  286,302  as 
against  500,375  in  the  M.A.  experience  and  899,921  in  the  Mutual 
Life,  while  the  total  years  of  exposure  are  1,572,339,  2,814,176  and 
5,371,281  and  the  total  deaths  11,529,  20,222  and  40,318,  respec- 
tively. For  the  period  covered  by  the  M.A.  Table,  issues  of  1885 
to  1908  (exposures  to  1909),  the  Penn  Mutual  experience  was  97.7 
per  cent,  of  the  expected  by  the  M.A.  Table.  Accordingly  in  the 
aggregate  it  corresponds  very  closely  to  the  M.A.  and  the  Mutual 
Life  experience.  The  following  Tables  A  and  B  compare  the  Penn 
Mutual  experience  by  policy  years  and  by  age  groups  with  these 
two  experiences: 
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TABLE    A. 

Comparison  of  Actual,  with  Expected  Deaths. 

By  Policy  Tears. 


Ratio. 

M.  A.  Experience.         Mutual  Life  Experience. 

Penn  Mutual  Experience. 

Issues  of  1885  to  1892— Exposed  to  1909. 

1     

113% 
110 

101.2% 
104.1 

88.6% 
108.7 

2-5 

6-10      

104 
105 

105.1 
104.8 

109.2 
101.6 

11-15 

16-24 

99 

102.5 

98.6 

Total 

105% 

103.9% 

103.5% 

Issues  of  1893  to  1900— Exposed  to  1909. 

1 

2-5 

110% 
102 

99.2% 
102.5 

93.1% 
94.3 

6-10 

99 

99.7 

94.2 

11-15 

100 

101.3 

95.8 

16 

98 

91.4 

110.2 

Total 

101% 

100.8% 

94.5% 

Issues  of  1901  to  1908— Exposed  to  1909. 

1 

2-5 

91% 
94 

93.1% 
93.0 

103.4% 
90.9 

6-8 

88 

90.2 

103.3 

Total 

93% 

92.5% 

95.5% 

Issues  of  1885  to  1908— Exposed  to  1909. 

1 

99.9% 
100.0 
99.1 

96.8% 
99.1 
100.2 

98.8% 
94.8 
100.1 

2-5 

6-10 

11-15 

102.9 

103.3 

99.3 

16-24 

98.7 

102.1 

98.9 

Total 

100.1% 

100.2% 

97.7% 
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TABLE   B. 
COMPAEISON  OF  ACTUAL  WITH  EXPECTED  DEATHS. 

By  Ages  at  Issue. 


Ages  at  Issue. 

Ratio. 

M.  A.  Experience.       |  Mutual  Life  Experience. 

Penn  Mutual  Experience. 

Issues  of  1885  to  1892— Exposed  to  1909. 

15-29 

30-39 

40-49 

50-59 

107% 
107 
104 
103 
91 

105% 

107.4% 

106.1 

104.6 

97.7 

91.4 

103.9% 

106.7% 
104.1 
99.5 
103.6 
110 

103.5% 

60  and  over .  .  . 
Total 

Issues  of  1893  to  1900— Exposed  to  1909. 

15-29 

102% 
102 
100 
100 

98 

101% 

99.4% 
105 
100.8 
100.8 

90.6 

100.8% 

95% 
98.6 
99.7 
83.2 
85 

94.5% 

30-39  

40-49     

50-59 

60  and  over 

Total '.  . 

Issues  of  1901  to  1908— Exposed  to  1909. 

15-29 

91% 

90 

96 

96 

93 

93% 

93.4% 

90.1 

94.9 

94.4 

84.3 

92.5% 

91    % 

89.7 
101.2 
109.7 

81.7 

95.5% 

30-39 

40-49 

50-59 

60  and  over .  .  . 
Total 

Issues  of  1885  to  1908— Exposed  to  1909. 

15-29 

99.8% 
100.6 
100.6 
100 

94.4 

100.1% 

100.2% 

102.4 

101.3 

98.2 
89.6 

100.2% 

96.7% 
97.7 
100.1 

98.2 
89.3 

97.7% 

30-39 

40-49 

50-59  

60  and  over .  .  . 
Total 

The  Penn  Mutual  experience,  like  that  of  the  Mutual  Life  cover- 
ing the  same  period,  shows  little  benefit  from  selection  for  any  of 
the  periods  investigated;  and  no  figures  having  been  tabulated  by 
the  Penn  Mutual  corresponding  to  the  more  recent  issues,  1907  to 
1913,  given  in  the  Mutual  Life  experience,  it  is  impossible  to  con- 
firm Mr.  Hutcheson's  prediction  of  greater  gains  from  medical  selec- 
tion in  the  future.  The  experience  by  ,age  groups,  however,  shows 
a  progressive  improvement  in  mortality  similar  to  that  of  the  M.A. 


DISCUSSION — MR.    GIBB. 


321 


and  Mutual  Life  experience  and  tliis  improvement  is  especially 
well  defined  in  the  younger  age  groups,  the  percentages  for  ages 
15  to  29  being  106.7,  95  and  91,  and  for  ages  30  to  39,  104.1,  98.6 
and  89.7,  respectively,  for  the  three  successive  periods.  For  the 
sake  of  completeness,  I  have  included  Tables  C  and  D  which  corre- 
spond to  Tables  G  and  H  of  Mr,  Hutcheson's  paper. 


TABLE  C. 

Comparison  of  Actual  with  Expected  Deaths. 

By  M.A.  Table  (Select). 

Summary  hy  Policy  Years,  All  Ages  Combined. 


On  Policies. 

On  Amounts. 

Policy 

Exposures. 

Deaths. 

Death  Claims. 

Actual.  1     Expected. 

Actual.            Expected. 

Ratio. 

Issues  of  1885-1892— Exposures  of  1885-1909. 

1 

2-5 

6-10 

11-15 

16-24 

39,374 

112,794 

105,714 

85,683 

63,191 

160 
819 
976 
967 
950 

180.540 
753.211 
893.586 
951.797 
963.700 

88.6 
108.7 
109.2 
101.6 

98.6 

^  109,993,000 
316,118,500 
292,304,800 
234,934,800 
167,506,900 

$   537,855 
2,470,075 
3,125,100 
2,895,900 
2,867,412 

$    529,807 
2,240,852 
2,679,844 
2,875,536 
2,821,680 

101.5 
110.2 
116.6 
100.7 
101.6 

Total. 

406,756 

3,872 

3,742.834 

103.5 

1,120,858,000 

11,896,342 

11,147,719 

106.7 

Issues  of  1893-1900— Exposures  of  1893-1909. 

1 

2-5 

6-10 

11-15 

16 

72,109 
213,146 
200,489 

61,295 
2,347 

313 
1,365 
1,605 

607 
31 

336.222 
1,447.492 
1,703.723 

633.677 
28.130 

93.1 
94.3 
94.2 
95.8 
110.2 

186,582,800 
558,929,600 
513,484,700 
156,193,300 
6,115,400 

827,482 

3,961,430 

4,595,916 

1,869,081 

88,355 

935,654 

4,158,024 

4,914,937 

1,849,311 

80,365 

88.4 

95.3 

93.5 

101.1 

109.9 

Total.     549,386 

3,921 

4,149.244 

94.5 

1,421,305,800 

11,342,264 

11,938,291 

95 

Issues  of  1901-1908— Exposures  of  1901-1909. 

1 

2-5 

6-8 

174,819 
365,290 

76,088 

863 

2,262 

611 

834.931 

2,487.401 

591.333 

103.4 

90.9 

103.3 

445,673,500 
885,090,500 
170,128,200 

2,899,841 
6,406,490 
1,686,836 

2,309,102 
6,609,.550 
1,511,256 

125.6 

96.9 

111.6 

Total. 

616,197 

3,736 

3,913.665 

95.5  1  1,500,892,200  !  10,993, 167 

10,429,908 

105.4 

Issues  of  1885-1908— Exposures  of  1885-1909. 

1 

2-5 

6-10 

11-15 

16-24 

286,302 
691,230 
382,291 
146,978 
65,538 

1,336 
4,446 
3,192 
1,574 
981 

1,351.693 
4,688.104 
3,188.642 
1,585.474 
991.830 

98.8 
94.8 
100.1 
99.3 
98.9 

742,249,300 
1,760,138,600 
975,917,700 
391,128,100 
173,622,300 

4,265,178 
12,837,995 
9,407,852 
4,764,981 
2,955,767 

3,774,563 
13,008,426 
9,106,037 
4,724,847 
2,902,045 

113 
98.7 
103.3 
100.8 
101.9 

Total. 

1,572,339   11,529 

11,805.743 

97.7 

4,043,056,000 

34,231,773  33,515,918 

102.1 
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TABLE  B. 

Comparison  of  Actual  with  Expected  Deaths. 

By  M.A.  Table  (Select). 

Summary  by  Ages,  All  Policy  Years  Combined. 


Ages 

On  Policies. 

On  Amounts. 

at 

Deatlis. 

Ratio. 

Death  Claims. 

Actual.        Expected. 

Actual. 

Expected. 

Issues  of  1885-1892— Exposures  of  1885-1909. 

1 

29  and 

under 

135,683 

741 

694.245    106.7 

294,834,200 

1,578,760 

1,513,694 

104.3 

30-39 

167,041 

1,238 

1,189.768  1  104.1 

467,674,400 

3,735,042 

3,339,986 

111.8 

40-49 

78,521 

1,045 

1,050.172 

99.5       270,903,100 

3,763,663 

3,612,838 

104.2 

50-59 

22,646 

676 

652.238 

103.6        79,576,000 

2,346,582 

2,256,274 

104 

60  and 

over. . 

2,865 

172 

156.411 

110             7,870,300 

472,295 

424,927 

111.1 

Total. 

406,756 

3,872 

3,742.834 

103.5 

1,120,858,000 

11,896,342 

11,147,719 

106.7 

Issues  of  1893-1900— Exposures  of  1893-1909. 

29  and 

under 

194,385 

868 

913.983 

95 

370,061,300 

1,707,156 

1,743,643     97.9 

30-39 

211,677 

1,203 

1,219.846 

98.6 

561,973,900 

3,184,958 

3,262,913     97.6 

40-49 

103,381 

1,016 

1,018.719 

99.7 

347,896,000 

3,535,679 

3,444,955  102.6 

50-59 

34,193 

611 

734.422 

83.2 

122,491,400 

2,085,080 

2,621,504 

79.5 

60  and 

over.  . 

5,750 

223 

262.274      85 

18,883,200 

829,391 

865,276 

95.9 

Total. 

549,386 

3,921 

4,149.244  '    94.5 

1,421,305,800 

11,342,264 

11,938,291 

95 

Issues  of  1901-1908— Exposures  of  1901-1909. 

29  and 

under 

221,801 

875 

961.683 

91 

375,838,900 

1,559,310 

1,627,734 

95.8 

30-39 

224,106 

985 

1,098.013 

89.7 

564,242,700 

2,622,386 

2,761,503 

95 

40-49 

121,230 

934 

922.756 

101.2 

397,455,900 

3,371,008 

3,013,454 

111.9 

50-59 

41,119 

710 

647.419 

109.7 

139,264,300 

2,732,260 

2,178,868 

125.4 

60  and 

over. . 

7,941 

232 

283.794 

81.7 

24,090,400 

708,203 

848,349     83.5 

Total. 

616,197 

3,736 

3,913.665 

95.5 

1,500,892,200 

10,993,167 

10,429,908i  105.4 

Issues  of  1885-1908— Exposures  of  1885-1909. 

29  and 

under 

551,869 

2,484 

2,569.911 

96.7 

1,040,734,400 

4,845,226 

4,885,071 

99.2 

30-39 

602,824 

3,426 

3,507.627 

97.7 

1,593,891,000 

9,542,386 

9,364,402 

101.9 

40-49 

303,132 

2,995 

2,991.647 

100.1 

1,016,255,000 

10,670,350 

10,071,247 

105.9 

50-59 

97,958 

1,997 

2,034.079 

98.2 

341,331,700 

7,163,922 

7,056,646 

101.5 

60  and 

over. . 

16,556 

627 

702.479 

89.3 

50,843,900 

2,009,889 

2,138,552 

94 

Total. 

1,572,339 

11,529 

11,805.743 

97.7 

4,043,056,000 

34,231,773 

33,515,918 

102.1 
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The  Penn  Mutual  mortality  by  amounts  insured  is  consistently 
higher  than  the  mortality  by  policies,  but  being  measured  by  a  table 
based  on  policies,  shows  a  different  incidence  of  mortality  and,  of 
course,  cannot  be  accepted  without  reservations.  The  relatively  un- 
favorable showing  of  the  issues  from  1901  to  1908  in  the  middle 
age  groups  is  probably  accounted  for  by  the  increases  in  the  Penn 
Mutual's  limit  of  insurance  which  were  adopted  near  the  beginning 
of  this  period. 

Perhaps  the  most  interesting  results  shown  by  Mr.  Hutcheson's 
paper  are  the  tabulations  which  he  made  for  issues  of  1907  to  1913 
in  his  company,  which  show  a  decidedly  greater  benefit  from  selection 
in  the  early  policy  years  than  was  apparent  in  issues  of  prior  years. 
It  is  quite  likely  that  these  results  have  been  duplicated  in  other 
companies  due  to  improved  and  possibly  more  conservative  methods 
of  selection.  Unfortunately,  these  figures  are  not  yet  available  for 
the  Penn  Mutual,  but  I  hope  to  be  able  to  present  them  to  the 
Society  at  a  later  date. 
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A  PRACTICAL   RATING   POR   OVERWEIGHTS — A.   A.   WELCH. 
VOL.  XVII,  PAGE  17. 
MR,  JOHN  K.  GORE  : 

Mr.  Welch's  paper  will  be  welcomed  by  those  of  us  who  feel,  with 
him,  that  many  of  the  Medico-Actuarial  Investigation  results  are 
being  taken  at  their  face  value  and  without  due  attention  being 
paid  to  the  numerous  warnings  scattered  throughout  the  volumes 
of  the  report  as  to  special  conditions  affecting  the  mortality  ratios 
exhibited. 

Mr.  Welch  emphasizes  the  need,  in  the  case  of  overweight,  of 
making  allowance  for  the  fact  that  the  mortality  ratios  purporting 
to  show  the  percentages  of  actual  to  expected  deaths  for  ail  policy 
years  combined  are  affected,  in  some  cases  quite  materially,  by  the 
disproportionate  weight  of  the  experience  of  early  policy  years  enter- 
ing into  the  aggregate.  In  this  connection,  Mr.  Welch  gives  a 
comparison  of  mortality  percentages  for  an  "assumed  completed 
experience"  with  those  of  the  M.A.  In  a  paper  presented  to  the 
Society  by  Mr.  J.  F.  Little,  in  volume  15  of  the  Transactions,  where 
the  same  point  was  dealt  with,  a  somewhat  similar  comparison  was 
made,  and  it  may  be  of  interest  to  set  the  two  results  side  by  side 
for  such  groups  as  are  given  in  both  papers. 

Overweight,  50  to  60  Pounds. 


Central 
Entry  Age. 

Welch. 

Little. 

Unadjusted  Ratio. 

Adjusted  Ratio. 

Unadjusted  Ratio. 

Adjusted  Ratio. 

32 

42 

55 

131% 

157 

142 

155% 

159 

147 

124% 

149 

136 

148% 

159 

135 

OVERVS^EIGHT,  35  TO  45  PoUNDS. 

55 

122% 

132% 

128% 

140% 

The  difference  between  the  unadjusted  ratios  of  the  two  sets  of 
figures  arises  from  the  use  by  Mr.  Welch  of  graduated  and  by  Mr. 
Little  of  ungraduated  ratios. 

The  fact  that,  among  overweights,  the  mortality  ratios  of  the 
official  report  are  generally  unduly  favorable  is  clearly  brought  out 
by  both  investigators,  although  totally  different  methods  of  attack- 
ing the  problem  were  used. 
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Mr.  "Welch  offers,  as  a  practical  plan  for  handling  overweight 
risks,  a  rating  up  by  -way  of  adding  a  number  of  years  to  the  entry 
age,  such  number  being  constant  for  all  entry  ages  for  a  given 
number  of  pounds  overweight.  It  is  probably  true  that  the  age- 
rating  method  more  nearly  fits  the  incidence  of  extra  mortality  in 
the  case  of  o'^erweight  than  in  that  of  almost  any  other  impairment, 
but  even  so,  I  think  it  results  in  too  severe  extras  at  the  older  ages. 
Some  indication  of  this  is  given  in  Mr.  Welch's  Table  D,  where  the 
percentages  of  actual  deaths  to  those  covered  by  the  rated-up  age 
are  given  for  three  entry  ages,  32,  42  and  55.  If  we  deduce  from 
the  percentages  given  the  extent  to  which  the  provision  for  extra 
mortality  is  in  excess  of  or  less  than  actual  requirements,  we  obtain 
the  following: 

Pbovision  roE  Extra  Moetality  by  Eating-up  Age. 


Overweight. 

Entry  Age  32. 

Entry  Age  42. 

Entry  Age  55. 

Excess. 

Excess. 

Defect. 

Excess. 

15-20  lbs 

nil 
2% 
nil 

8% 

8% 

nil 

10% 

4% 
nil 

2% 
11 

9 
22 

25-30    "     

35-45    "    

50-60    "    

It  will  be  noticed  that,  at  entry  age  55,  more  than  the  actual  extra 
mortality  is  provided  for  in  every  case.  The  whole  story,  however, 
is  not  told  in  these  figures,  as  Mr.  Welch  stops  his  calculations  at 
age  72,  influenced,  no  doubt,  by  the  paucity  of  data  above  that  age. 
Using  the  central  ages  as  exact  ages,  in  the  groups  considered  alcove, 
we  have  the  following  results  for  all  attained  ages  from  72  onwards : 


Overweight. 

Expected 
Deaths. 

Actual 
Deaths. 

Ratio,  Actual 
to  Expected. 

15-20  lbs 

8.88 
16.20 
38.02 
16.02 

9 
12 
59 
18 

101% 
74 
123 
112 

25-30    "   

35-45    "   

50-60    "   

The  ratings  allotted  by  Mr.  Welch  provide  for  extra  mortality  at 
the  higher  attained  ages  as  follows : 


Overweight 

Overweight 

Overweight 

Overweight 

15-20  Lbs. 

25-30  Lbs. 

35-45  Lbs. 

50  60  Lbs. 

72 

8% 

22% 

38% 

68% 

77 

8 

22 

38 

68 

82 

8 

22 

37 

66 

87 

8 

21 

35 

61 

92 

7 

20 

31 

54 
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The  fibres  in  each  column  change  so  little  that  the  following 
comparison  is  reasonable. 

Extra  Mortality  at  Ages  72,  up. 


Overweight. 

Provided  For. 

Experienced. 

15-20  lbs    

8% 
21 
36 
65 

1% 
minus  26 
23 
12 

25  30   "     

35-45   "     

50-60   "     

These  results  show  a  great  disparity  between  the  extra  mortality 
provided  for  and  that  experienced,  the  averages  weighted  according 
to  the  number  of  expected  deaths  being,  respectivel}^  36  per  cent, 
and  10  per  cent.,  or  a  provision  three  and  one-half  times  as  great  as 
is  necessary.  This  evidence  by  itself  would  not  be  entitled  to  very 
great  weight  as  the  data  are  rather  meager,  but  the  results  accord 
with  what  we  might  expect  to  find.  It  appears  reasonable  to  sup- 
pose that  persons  who  survive  to  old  age,  despite  the  serious  handicap 
of  overweight,  must  enjoy,  apart  from  the  effects  of  their  surplus 
weight,  more  than  the  average  vitality  of  persons  of  the  same  age. 
They  possess,  therefore,  something  to  offset  the  disadvantage  aris- 
ing from  the  physical  blemish  in  question.  When  insured  lives  are 
under  consideration,  the  further  fact  emerges  that  after  the  lapse  of 
many  years  from  the  date  of  insurance,  it  is  probable  that  the  extent 
of  departure  from  the  average  weight  of  the  group  in  question  will 
have  diminished.  Within  such  group,  those  showing  a  tendency 
to  increasing  overweight  will  have  largely  died  off,  while  those 
whose  overweight  has  been  reduced  by  reason  of  wiser  habits  of 
living  will  have  survived  in  greater  numbers.  On  the  other  hand, 
thinner  persons  at  the  date  of  insurance  will  have,  in  some  cases, 
developed  stoutness.  The  disparity  between  the  two  sections — over- 
weights and  non-overweights  at  date  of  insurance — will  thus  have 
been  somewhat  reduced. 

When  we  find  that  our  expectation  of  somewhat  improved  re- 
sults among  overweights  at  the  advanced  ages  is  supported  by  such 
facts  as  are  available,  we  may  conclude  that  our  reasoning  is  sound, 
and  that  a  point  is  reached — apparently  about  age  70 — after  which 
the  extra  mortality  from  overweight  tends  to  diminish  when  viewed 
as  a  percentage  of  normal  mortality. 

The  practical  conclusion  from  all  the  foregoing  is  that  whole  life 
extra  premiums  at  the  older  ages,  which  are  quite  appreciably 
affected  by  the  mortality  rates  assumed  to  apply  at  ages  above  70, 
are  apt  to  be  too  high  when  an  age-rating  method  of  obtaining 
extra  premiums  is  adopted. 

Some  time  ago,  I  had  rates  of  extra  premiums  prepared  on  each 
of  two  assumptions,  (a)  that  extra  mortality  was  a  percentage  of 
the  normal  throughout  life,  and  (h)  that  that  same  extra  applied 
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up  to  age  60,  but  that  the  absolute  addition  to  the  mortality  rate  at 
age  60  remained  constant  at  all  higher  ages.  These  extra  premiums 
included  some  loading  for  expenses,  but  the  general  trend  is  not 
affected  thereby.  In  the  following  table  extra  premiums  under  both 
plans  are  shown  together  with  those  resulting  from  adding  five 
years  to  the  entry  age,  the  latter  being  based  on  M.A.  3^  per  cent, 
net  premiums. 

EZTEA  PeEMIUMS. 

Whole  Life. 


Entry  Age. 

Constant  5(yi  Extra 
Mortality. 

Modified  50^  Extra 
Mortality. 

rive  Years  Addition 
to  Age. 

20 

S3.74 

4.52 

6.41 

10.61 

19.26 

S3.51 

4.09 

5.51 

8.24 

11.04 

$2.80 

5.12 

9.30 

17.83 

30 

40 

50 

60 

SO-Year  Endowment. 


20 1             $1.75 

30 2.00 

40 3.17 

50 6.87 

60 15.94 

S1.75 
2.00 
3.17 
6.42 
9.98 

S  .57 
2.14 
6.00 

15.38 

A  comparison  of  the  second  and  third  columns  brings  out  very 
forcibly  the  fact  that  the  age-rating  method  produces  very  small 
extra  premiums  at  young  ages,  particularly  on  endowments,  and 
very  heavy  extras  at  the  older  ages.  While  the  error  would  not  be 
60  serious  in  the  case  of  overweights  as  in  that  of  some  other  im- 
pairments, in  practice  a  company  would  find  it  awkward  to  main- 
tain two  distinct  systems  of  extra  ratings,  while  even  for  overweights 
the  age-rating  plan  does  not  seem  altogether  satisfactory. 

There  is  one  other  point  to  which  I  would  like  to  refer:  Mr. 
Welch's  final  results  are  still  based  on  the  M.A.  experience,  without 
raising  the  question  as  to  the  varying  degree  of  caution  shown  in 
the  acceptance  of  overweight  risks  at  different  ages.  Wlien  arranged 
according  to  entry  age,  the  mortality  results  grow  decidedly  worse 
with  increased  entry  age  till  the  age-groun  40—14  is  reached,  the 
ratios  of  actual  to  expected  deaths  for  this  age-group  forming  a 
sharp  maximum.  At  higher  entry  ages,  the  ratios  are  much  more 
favorable. 

There  is  evidence  in  the  exhibits  of  the  results  by  policy  years 
that  the  decided  improvement  shown  at  the  higher  entry  ages  was 
entirely  due  to  more  careful  selection.  So  far  as  my  own  company 
is  concerned,  we  expect  by  more  rigid  requirements  to  obtain  de- 
cidedly better  results  in  future  among  overweights  at  such  age- 
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groups  as  35-39,  40-44  and  45-49.  It  is  partly  because  I  feel  that 
this  hope  is  well  founded  that  I  think  overweia:hts  at  the  age-groups 
named  may  be  accepted  on  rather  better  terms  than  the  M.A.  re- 
sults would  suggest.  In  other  words,  a  mortality  ratio  of  130  per 
cent,  in  a  class  that  has  always  been  looked  upon  with  suspicion  is, 
to  my  mind,  much  more  likely  to  prove  irreducible  than  in  that 
section  of  overweights  who  have  in  the  past  been  accepted  quite 
freely. 

ME.  E.  E.  EHODES:  * 

By  the  presentation  of  this  paper  Mr.  Welch  has  rendered  a  very 
timely  and  valuable  service  to  life  insurance  companies.  His  warn- 
ing that  the  experience  upon  overweight  classes  given  in  Volume  2 
of  the  Medico-Actuarial  Mortality  Investigation  contains  a  pre- 
ponderance of  exposures  in  the  early  policy  years  and  that  by  reason 
thereof  the  mortality  ratios  obtained  from  the  entire  experience 
are  not  a  safe  underwriting  guide  should  not  be  disregarded. 

To  bring  the  matter  clearly  before  those  who  have  not  carefully 
studied  the  tables,  I  have  set  forth  for  comparative  purposes  the 
mortality  upon  overweights  for  the  three  age-groups  20-34,  35-49 
and  50-62  for  policy  years  1-24  inclusive  and  6-24  inclusive.  In 
these  comparisons  all  heights  have  been  combined,  but  it  must  not 
be  forgotten  that  the  mortality  among  tall  men  is  higher  than  that 
among  medium  or  short  men.  In  connection  with  overweights  the 
accompanying  table  brings  out  very  clearly  this  fact.  It  is  to  be 
borne  in  mind  that  probably  overweight  cases  at  the  older  ages  were 
more  carefully  selected  than  those  at  the  younger  ages,  as  upon  no 
other  assumption  can  we  account  for  all  the  difference  shown  be- 
tween age-groups  35-49  and  50-62,  either  for  the  entire  experience 
or  for  the  experience  with  the  first  five  years  eliminated. 

Under  Mr.  Welch's  rule,  men  who  are  not  at  least  28  pounds  over- 
weight would  not  be  rated  up.  In  the  group  25-30  pounds  over- 
weight, ages  at  entry  35-49,  we  find  a  mortality  of  126  per  cent., 
eliminating  the  first  five  policy  years.  This  group  would  probably 
comprise  a  very  large  percentage  of  the  overweight  cases  submitted 
to  the  companies.  Mr.  Welch's  rule  disregards  the  age  at  entry.  I 
have  taken  the  overweight  group  35-45  pounds,  in  which  the  mor- 
tality during  the  6-24  years  for  all  heights  combined  is  139  per 
cent,  for  ages  at  entry  20-34,  and  155  per  cent,  for  ages  at  entry 
35-49.  A  rating  up  of  five  years  would  give  the  following  results : 
in  the  younger  age-group  the  mortality  during  the  6-24  years  is 
108  per  cent,  of  the  mortality  of  normal  lives  five  years  older,  and 
in  the  older  age-group  102  per  cent.  In  both  age-groups  the  mor- 
tality during  the  1-24  years  is  94  per  cent,  of  that  for  normal  lives 
five  years  older. 

There  is  no  more  troublesome  question  confronting  the  under- 
writing end  of  the  business  at  the  present  time  than  that  raised  by 
Mr.  Welch.     It  is  very  clear  that  overweights  have  been  too  freely 
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accepted  in  the  past  by  the  majority  of  companies.     We  do  not 
have  to  seek  far  for  the  reason  of  this.     Increase  in  weight  very 
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often  follows  increase  in  means.  Very  generally  the  diet  of  men 
who  are  well-to-do  is  such  as  to  make  them  heavier.  We  find,  there- 
fore, that  a  considerable  percentage  of  those  who  apply  for  large 


330 


A   PIIACTICAL   EATING   TOR   OVEKWEIGHTS. 


amounts  of  insurance  are  overweight,  and  it  follows  that  if  com- 
panies are  to  accept  such  business  they  are  debarred,  for  practical 


Ages. 

,d 
1 

S 

20-34. 

35-49. 

50-62. 

Years. 

Years. 

Years. 

O 

■S 

c 

s. 

« 

1-24. 

6-24. 

1-24. 

6-24. 

1-24. 

6-24. 

^1 

1l 

"3  S 

11 

II 

ni 

|2 

-*. 

<0 

-as. 

■*. 

-g>- 

5 

5'3"-5'6" 

102 

88 

79 

111 

106 

107 

72 

104 

54 

114 

29 

90 

5'7"-5'10" 

314 

96 

189 

95 

274 

96 

186 

93 

107 

98 

69 

92 

5'll"-6'2" 

104 

111 

69 

121' 

83 

104 

52 

95 

32 

104 

32 

152 

All  heights 

520 

97 

337 

103 

463 

100 

310 

95 

193 

103 

130 

102 

10 

5'3"-5'6" 

68 

79 

38 

72 

103 

117 

78 

128 

34 

104 

20 

90 

57"-5'10" 

240 

99 

148 

100 

235 

91 

170 

94 

102 

100 

70 

98 

5'll"-6'2" 

78 

102 

44 

93 

75 

94 

54 

98 

35 

105 

27 

116 

All  heights 

386 

95 

230 

92 

413 

97 

302 

102 

171 

102 

117 

100 

15- 

5'3"-5'6" 

81 

81 

47 

77 

143 

105 

114 

120 

85 

139 

62 

152 

20 

57"-5'10" 

269 

85 

174 

90 

419106 

302 

110 

198 

122 

128 

116 

5'll"-6'2" 

109 

113 

61 

104 

135  110 

91 

108 

58 

106 

41 

107 

All  heights 

459 

90 

282 

90 

697 

107 

507 

112 

341 

122 

231 

122 

2.5- 

5'3"-5'6" 

56 

120 

36 

124 

165 

107 

110 

107 

193 

106 

123 

107 

30 

5'7"-5'10" 

185 

115 

120 

118 

283 

116 

221 

131 

142 

106 

93 

104 

5'll"-6'2" 

79 

133 

48 

128 

117 

126 

90 

141 

47 

109 

37 

123 

All  heights 

320 

120 

204 

121 

565 

115 

421 

126 

382 

106 
122 

253 

108 

35- 

5'3"-5'6" 

162 

107 

124 

152 

770 

135 

543 

157 

369 

240 

137 

45 

5'7"-5'10" 

252 

116 

163 

133 

1,663 

138 

1,088 

150 

1,118 

125 

721 

136 

5'll"-6'2" 

52 

120 

35 

130 

415 

149 

299 

171 

260 

120 

175  133  1 

All  heights 

466 

113 

322 

139 

2,848 

139 

1,930 

155 

1,747 

123 

1,136 

136 

50- 

5'3"-5'6" 

119 

130 

82 

171 

244 

163 

177 

192 

102 

150 

75 

185 

60 

5'7"-5'10" 

446 

118 

282 

140 

1,135 

148 

811 

176 

506 

149 

323 

158 

5'll"-6'2" 

217 

137 

131 

151 

677 

161 

467 

183 

251 

134 

165 

147 

All  heights 

782 

125 

495 

147 

2,056 

153 

1,455 

180 

859 

144 

563 

158 

65- 

5'3"-5'6" 

20 

116 

16 

169 

64 

215 

45 

239 

24 

183 

12 

148 

80 

5'7"-5'10" 

152 

141 

101 

169 

338  168 

235 

186 

104 

142 

64 

143 

5'll"-6'2" 

83 

119 

55  144 

268 

213 

195 

247 

91 

161 

69 

195 

All  heights 

255 

131 

172 

160 

670 

188 

475 

212 

219 

153 

145 

164 

85- 

5'3"-5'6" 

4 

132 



0 

11 

284 

8 

351 

2 

227 

1 

256 

57"-5'10" 

23 

166 

16 

193 

861258 

68 

326 

14 

196 

7 

174 

5'll"-6'2" 

16 

136 

13 

201 

60  271 

49 

348 

20 

207 

16 

258 

All  heights 

43 

150 

29 

176 

157  265 

125 

336 

36 

204 

24 

226 

reasons,  from  drawing  the  line  of  acceptance  too  narrowly,  unless 
the  companies  generally  adopt  a  fairly  uniform  rule  that  will  meet 
the  necessities  of  the  case.    The  rule  proposed  by  Mr.  Welch  is,  in 
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my  opinion,  an  excellent  one  as  a  basis  of  discussion.  Until  some 
better  rule  is  evolved,  it  meets  the  situation  fairly  well  for  those 
companies  which  follow  the  plan  of  rating  up  under-average  busi- 
ness. Companies  which  do  not  follow  the  plan  of  rating  up  have 
sought  to  minimize  the  risk  incident  to  overweight  by  the  issue  of 
regular  endowment  policies,  but  it  goes  without  saying  that  in  such 
cases  endowment  policies  do  not  provide  for  the  excess  mortality. 

In  my  opinion  it  would  be  very  desirable  to  discard  the  height 
and  weight  table  now  generally  in  use,  which  shows  weights  20  per 
cent,  over  and  under  the  average.  Other  conditions  being  favor- 
able, the  20  per  cent,  rule  is  unnecessarily  harsh  for  underweights. 
With  careful  selection,  there  appears  to  be  no  reason  why  men  who 
are  35  pounds  underweight  should  not  be  accepted  on  the  Ordinary 
Life  plan  without  rating  up,  and  I  would  favor  a  table  which  shows 
such  minimum  weight.  Except  for  very  tall  men,  the  minimum 
weight  so  fixed  would  be  less  than  the  minimum  weight  obtained  by 
the  20  per  cent.  rule.  I  would  fix  the  maximum  weight  for  the 
new  table  at  25  pounds  over  the  average,  and,  other  conditions 
being  favorable,  would  accept  on  the  Ordinary  Life  plan,  without 
rating  up,  all  overweight  cases  which  came  within  this  maximum. 
A  new  table  so  constructed  would  show  for  each  age-group  and 
each  height  only  the  minimum  and  maximum  weight,  unless  as  a 
matter  of  convenience  the  average  weight  be  included.  In  the  light 
"'  of  our  present  knowledge,  the  present  percentage  table  has  abso- 
lutely nothing  to  commend  it  to  continued  use  except  the  fact  that 
the  Home  Offices  and  the  field  are  accustomed  to  it.  As  a  reliable 
guide,  it  has  been  proved  valueless. 

MK.  ARTHUR  B.  WOOD: 

Mr.  "Welch's  investigation  of  the  mortality  among  overweights 
makes  it  very  clear  that  incorrect  ratings  are  likely  to  result  from 
the  use  of  the  final  percentages  of  actual  to  expected  deaths  as 
given  in  the  report  of  the  Medico-Actuarial  Mortality  Investigation. 
There  is  undoubtedly  a  tendency  in  many  quarters  to  regard  these 
final  percentages  as  representing  the  mortality  to  be  expected 
among  entrants  of  a  particular  age-group  throughout  their  future 
lifetime.  The  incorrectness  of  such  an  assumption  cannot  be  too 
strongly  emphasized.  Although  a  note  of  warning  has  been  given  in 
the  text  of  the  M.  A.  M.  I.  report,  Vol.  II,  page  21,  we  find  else- 
where in  the  report  statements  which  I  fear  are  sometimes  wrongly 
construed.  For  instance,  on  page  13,  Vol.  II,  we  read  "  Overfreight 
to  a  moderate  degree  is  not  a  serious  impairment  at  the  young  ages 
at  entry,  but  has  a  material  effect  at  the  middle  ages.  For  example, 
in  the  age-group  20  to  24,  the  mortality  among  those  from  50  to 
80  pounds  overweight  was  3  per  cent,  in  excess  of  the  standard, 
while  in  the  age-group  40  to  44  it  was  75  per  cent."  On  the 
strength  of  a  ratio  of  103  per  cent.,  we  can  imagine  some  under- 
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writers  accepting  applicants  20  to  24  years  of  age,  from  50  to  80 
pounds  overweight,  at  ordinary  rates  on  the  whole  life  plan.  I  agree 
with  Mr.  Welch  that  some  ultimate  table  based  upon  the  exposures 
at  attained  ages  is  needed  in  order  to  determine  the  proper  method 
of  rating  for  overweights. 

One  of  the  reasons  given  on  page  14  of  Vol.  II  for  not  having 
prepared  tables  according  to  attained  ages,  I  fear,  may  also  convey 
a  wrong  impression  to  some  minds.  It  reads  "the  companies  are 
dealing  with  applicants  for  insurance  at  certain  ages  at  entry  and 
desire  to  know  the  mortality  among  groups  of  insured  during  the 
life  of  the  policies  according  to  conditions  at  the  date  of  medical 
examination."  The  difficulty,  however,  is  that  the  experience  of 
each  group  of  entrants  does  not  afford  the  means  of  ascertaining 
the  mortality  during  the  life  of  the  policies  but  only  during  a  com- 
paratively short  period  after  entry. 

The  second  reason  given  is  that  the  weight  is  not  known  at  any 
other  time  than  at  the  age  at  entry.  Whatever  force  there  may  be 
to  this  objection  my  feeling  is  that  mortality  rates  based  upon  the 
combined  data  must  at  least  be  regarded  as  affording  a  more  reliable 
guide  for  measuring  the  extra  risk  due  to  overweight  than  per- 
centages based  upon  the  total  exposures  under  each  group  of  en- 
trants. Furthermore,  in  dealing  with  underaverage  lives  it  is  fully 
as  important  that  we  should  form  an  idea  of  the  incidence  of  the 
extra  mortality  as  that  we  should  know  how  much  the  expectation 
of  life  is  reduced  by  the  particular  impairment.  In  other  words, 
we  require  to  know  not  merely  what  extra  premium  will  cover  the 
risk,  but  also  the  particular  period  of  life  during  which  the  extra 
mortality  will  occur.  As  the  history  of  each  group  of  entrants  is 
only  partially  known,  an  ultimate  table  based  upon  the  exposures 
at  attained  ages  is  necessary  to  disclose  the  nature  of  the  mortality 
curve. 

I  have  made  an  attempt  to  form  some  idea  of  the  probable 
change  in  the  weight  of  assured  persons  by  comparing  the  weights, 
at  the  two  dates  of  entry,  of  persons  who  have  taken  out  policies  on 
two  separate  occasions,  five  or  more  years  intervening  between  the 
two  dates.  The  number  of  cases  at  my  disposal  was  but  1,307,  too 
small  a  number  to  permit  of  more  than  a  broad  subdivision  by  ages 
and  weights.  Nevertheless,  as  the  results  are  somewhat  interesting 
I  am  giving  them  below.  The  data  were  divided  into  two  groups  of 
entrants,  ages  18  to  32,  and  33  and  over.  Each  group  was  sub- 
divided into  four  weight  groups,  namely,  — 15  lbs.  and  under; 
— 10  to  -f  10  lbs. ;  +  15  to  -f  30  lbs.  and  -f  35  lbs.  and  over.  A 
further  subdivision  was  made  according  to  the  time  elapsed  between 
the  two  applications,  namely,  5  to  10  years  and  11  to  20  years. 
In  the  following  table  the  cases  are  tabulated  merely  according  as 
they  fall  in  the  same  or  in  a  higher  or  lower  weight  group  than 
when  first  observed.  Due  allowance  has  of  course  been  made  for 
the  normal  increase  in  weight  due  to  advancing  age. 
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Okiqinal  Age  at  Entey  18-32. — 1,027  Entbants. 


Original 

No 

Weight  Group  5  to  10  Years  After  Entry. 

No. 

Weight  Group  11  to  20  Years  After  Entry. 

Lower. 

The  Same. 

Higher. 

Lower. 

The  Same. 

Higher. 

Weight  Group. 

No. 

%. 

No. 

%. 

No. 

%. 

No. 

%. 

No. 

%. 

No. 

%. 

—  15  and 

under .... 

89 

5 

5 

55 

62 

29 

33 

63 

6 

10 

25 

40 

32 

50 

-10  to +10  449 

84 

19 

310 

69 

55 

12 

271 

55 

20 

162 

60 

54 

20 

+  15  to +30     82 

30 

37 

41 

50 

11 

13 

49 

19 

39 

26 

53 

4 

8 

+35  and 

over 16 

9 

56 

6 

38 

1 

6 

8 

5 

63 

1 

12 

2 

25 

Oeiqinal  Age  at  Entry  33  or  Over. — 280  Entrants. 


Original 
Weight  Group. 

No. 

Weight  Group  5  to  10  Years  After  Entry. 

No. 

Weight  Group  11  to  24  Years  After  Entry. 

Lower. 

The  Same. 

Higher. 

Lower. 

The  Same. 

Higher. 

No. 

%. 

No. 

%. 

No. 

%. 

No. 

%. 

No. 

%. 

No. 

%. 

—  15  and  under.  . 

-10  to  +10 

+15  to  +30 

+35  and  over.  .  . 

37 
90 
34 
13 

11 
9 

5 

12 
26 
40 

25 

66 

23 

5 

68 
73 
68 
40 

12 

15 

2 

3 

32 

71 

6 

20 

10 

71 

20 

5 

2 
8 
5 
3 

20 
11 
25 
60 

2 

53 

13 

2 

20 
75 
65 
40 

6 
10 

2 

60 
14 
10 

All  Ages. — 1307  Entrants. 


Original  Weight  Group. 

No. 

Weight  Group  5  to  20  Years 

After  Entry. 

Lower. 

The  Same. 

Higher. 

No. 

%. 

No. 

%. 

No. 

%. 

—  15  and  under 

199 

881 

185 

42 

13 

158 
63 
22 

6 
18 
34 
52 

107 

591 

103 

14 

54 
67 
56 
33 

79 

132 

19 

6 

40 
15 
10 
15 

-10  to  +10 

+15  to  +30 

+35  and  over 

Though  the  number  of  cases  observed  is  small  the  results  indicate 
clearly  that  there  is  a  distinct  tendency  for  the  light  weights  to 
increase  in  weight  as  they  become  older,  for  the  average  weights 
to  remain  the  same  and  for  the  overweights  to  decrease.  A  large 
percentage  of  the  underweights  are  subsequently  found  in  a  higher 
weight  group  than  originally  and  only  a  small  percentage  in  a 
lower  weight  group.  In  the  case  of  overweights  the  opposite  con- 
dition is  observed.  A  large  percentage  is  found  in  a  lighter  weight 
group  than  originally  and  a  small  percentage  in  a  higher  group. 
In  the  average  weight  group  67  per  cent,  remained  in  the  average 
group,  18  per  cent,  had  become  lighter  and  15  per  cent,  heavier. 

To  give  an  idea  of  the  extent  of  departure  from  the  original 
weight  group  the  following  table  shows  the  distribution  by  weight 
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group  of  the  original  entrants  of  each  group,  the  whole  of  the  data 
being  combined  without  regard  to  age  or  period  elapsed  between  the 
two  dates  of  observation.     The  central  groups  are  in  italics. 


Original  Weight  Group. 

No. 

Enter- 
ing. 

Weight  Group  5  to  20  Years  After. 

—30  and 
Over. 

—  15  to 

-25. 

-10  to 
10. 

15  to 
30. 

35  to 

45. 

50  and 
Over. 

—  15  and  under 

199 

881 

185 

33 

9 

13 
3 

108 

155 
6 

68 

691 

57 

1 

9 
118 

lOS 
16 

1 

1 

13 

17 

10 

4 

1 

2 
6 

4 

-10  to  10 

15  to  30 

'  35  to  45 

50  and  over 

Whether  or  not  the  same  characteristics  apply  to  the  whole  body 
of  the  survivors  of  the  original  entrants  of  any  particular  weight 
group  it  is  impossible  to  say.  The  number  of  overweight  cases  ob- 
served is  too  small  to  justify  us  in  assuming  that  they  are  typical 
of  the  groups  to  which  they  originally  belonged.  Furthermore, 
having  been  accepted  for  assurance  at  the  time  of  the  second  ob- 
servation, it  may  be  more  correct  to  regard  these  cases  as  repre- 
senting the  best  of  their  class  rather  than  the  average. 

If  overweights  on  the  average  become  lighter  with  advancing 
age  the  tendency  would  be  for  the  mortality  to  improve  relatively, 
but  my  impression  is  that  the  average  change  in  weight  is  prob- 
ably not  sufficient  to  materially  affect  the  rates  of  mortality. 

I  have  analyzed  the  statistics  of  two  of  the  overweight  groups 
investigated  by  Mr.  Welch,  namely,  +  35  to  -f-  45  lbs.  and  -{-  50  to 
-|-  60  lbs.,  in  an  endeavor  to  ascertain  whether  there  is  any  indica- 
tion of  any  difference  in  the  character  of  the  mortality  by  attained 
ages  in  the  several  groups  of  entrants.  Unfortunately  the  same 
difficulty  presents  itself,  that,  as  the  longest  duration  of  any  policy 
is  but  twenty-four  years,  it  is  impossible  to  obtain  a  sufficient  num- 
ber of  groups  to  make  a  satisfactory  test.  One  point,  however, 
which  seems  to  be  clearly  brought  out  in  each  of  the  groups  ex- 
amined is  that  the  mortality  during  the  insurance  years  6  to  10  is 
lower  throughout  than  the  mortality  at  the  same  attained  ages  in 
the  11th  and  subsequent  policy  years.  In  the  following  table  the 
actual  and  expected  deaths  of  the  overweight  group  50  to  60  lbs., 
are  tabulated  by  attained  ages  under  insurance  years  6  to  10,  11  to 
24,  and  6  to  24.  With  the  exception  of  attained  ages  57  to  61, 
where  the  ratios  for  the  two  periods  are  identical,  the  ratio  of  actual 
to  expected  deaths  is  in  each  instance  materially  lower  under  dura- 
tions 6  to  10  than  under  durations  11  to  24.  This  indicates  that  a 
very  careful  selection  was  exercised  by  the  companies  in  the  ac- 
ceptance of  overweights,  the  beneficial  effect  being  clearly  marked 
for  a  much  longer  period  than  was  found  to  be  the  case  with  the 
data  on  which  the  M.A.  table  was  based. 


J 


DISCUSSION — MR.    A.    B.    WOOD. 


335 


Overweight  Group  +  50  to  +  60  Lbs. — 5  Pt.  7  In.  to  5  Ft.  10  In. 

Comparison  of  Actual  with  Expected  Deaths  hy  the  M.A.  Table,  According 

to  Ages  Attained  and  Years  of  Insurance. 


Attained  Ages. 

Insurance  Years  6-10. 

Insurance  Years  11-24. 

Insurance  Years  6-24. 

Actual 

Ex- 
pected. 

^. 

Actual. 

Ex- 
pected. 

^. 

Actual. 

Ex- 
pected. 

1 

27-31 

32-36 

37-41 

42-46 

47-51...... 

52-56 

57-61 

62-66 

67  and  over 

7 

44 

72 

122 

117 

149 

96 

53 

12 

7.3 
38.0 
61.3 
87.4 
73.1 
89.9 
54.4 
35.0 
12.0 

96 
116 
118 
140 
160 
166 
176 
151 
100 

7 

36 

75 

151 

170 

138 

101 

67 

205 
171 
158 
198 
226 
176 
182 
135 

7 
51 
108 
197 
268 
319 
234 
154 
79 

7.3 

41.4 

82.3 

134.9 

149.3 

166.3 

132.8 

90.5 

61.7 

96 
123 
131 
146 
179 
192 
176 
170 
128 

3.4 
21.0 

47.5 
76.2 
76.4 
78.4 
55.5 
49.7 

Total 

672 

458.4 

147 

745 

408.1 

183 

1,417 

866.5 
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I  also  give  below  a  few  groupings  by  attained  ages  excluding  the 
first  ten  years  of  assurance. 

Weight  Group  -}-  50  to  -|-  60  Lbs. 
^atio  of  Actual  to  Expected  Deaths  hy  M.A.  Table  by  Attained  Ages,  Ex- 
cluding the  First  Ten  Years  of  Insurance, 


Ages  at  Entry. 

Attained  Ages  47-56. 

Ages  at 
Entry. 

Attained  Ages  52-61. 

Actual 
Deaths. 

Exp. 
Deaths. 

%. 

Actual 
Deaths. 

Exp. 
Deaths. 

%. 

30-34 

35-39 

41 
183 

21.7 

83.6 

189 
219 

35-39 
40-44 

70 

134 

31.6 

65.7 

222 

204 

Ages  at  Entry. 

Attained  Ages  57-61. 

Ages  at 
Entry. 

Attained  Ages  61  and  Over. 

Actual 
Deaths. 

Exp. 
Deaths. 

%. 

Actual 
Deaths. 

Exp. 
Deaths. 

%. 

40-44 

42 

108 

70 

22.7 
63.7 
35.0 

185 
170 
200 

45-49 
50-53 
54-56 

31 
69 
35 

19.6 
39.3 
24.3 

158 
176 
144 

45-49 

50-53 

The  percentages  naturally  are  irregular  but  they  do  not  appear 
to  reveal  anything  to  indicate  that  the  data  for  the  several  groups 
of  entrants  may  not  properly  be  combined  after  the  tenth  policy 
year.  It  would  appear  however  that  by  excluding  only  the  first 
four  years  of  insurance  we  do  not  get  a  true  ultimate  table  for 
overweights.  An  ultimate  table  based  upon  the  experience  under 
policies  ten  years  and  longer  in  force  would  show  somewhat  higher 
rates  of  mortality  throughout,  the  proportionate  increase  being 
somewhat  larger  at  the  young  and  middle  ages  than  at  the  older 
ages.    The  curve  for  a  particular  overweight  group,  however,  would 
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probably  still  run  fairly  close  to  that  of  the  M.A.  Table  advanced 
a  certain  number  of  years,  the  advance  in  age,  however,  being  some- 
what higher  than  Mr.  Welch's  graphs  would  indicate. 

In  Table  D,  page  26,  Mr.  Welch  gives  the  ratios  of  the  deaths  in 
overweight  groups  in  his  model  tables  to  those  expected  by  the 
M.A.  Table  advanced  a  certain  number  of  years.  x\s,  however,  the 
deaths  in  the  model  tables  are  not  actual  deaths  but  rather  those 
expected  by  the  overweight  mortality  rates  of  Table  A,  it  is  ad- 
visable to  test  this  method  of  rating  by  applying  it  to  the  original 
data  in  Table  I  of  Vol.  II.  To  illustrate,  I  have  taken  the  same 
overweight  group  -f  50  to  +60  lbs.  (Vol.  II,  p.  90),  and  have 
calculated  for  insurance  years  6  to  24,  the  expected  deaths  in  each 
group  of  entrants  by  the  M.A.  Table  advanced  6^  years.  The  com- 
parison of  actual  with  expected  deaths  is  as  follows : 

Overweight  Geoup  -f-  50  to  +  60  Lbs. — Height  5  Ft.  7  In.  to  5  Ft.  10  In. 
Comparison  of  Actual  Deaths  with  Those  Expected  'by  the  M.A.  Tahle  Ad- 
vanced 6i  Years. 


Years  of 
Insurance. 

Ages  20-24. 

Ages  25-29. 

Ages  30-34. 

Act. 

Exp. 

.    ^. 

Act. 

Exp.          i. 

Act. 

Exp. 

?^. 

.6-10 

11-24 

7 
7 

7.7 
5.3 

91 
132 

44 

44 

43.3 
43.8 

102 
100 

72 
108 

85.0 
96.9 

85 
111 

6-24 

14 

13.0 

108 

88 

87.1 

101 

180 

181.9 

99 

Years  of 
Insurance. 

Ages  35-39. 

Ages  40-44. 

Ages  45-49. 

Act. 

Exp. 

%. 

Act. 

Exp. 

%. 

Act. 

Exp. 

%. 

6-10 

11-24 

102 
189 

137.3 
148.4 

74 
127 

117 

138 

122.2 
121.3 

96 
114 

134     138.2 
111     125.0 

97 
89 

6-24 

291 

285.7 

102 

255 

243.5 

105 

245 

263.2 

93 

Years  of 
Insurance. 

Ages  50-53. 

Ages  54-56.' 

Ages  57-59. 

Act. 

Exp. 

%. 

Act. 

Exp. 

%. 

Act. 

Exp. 

%. 

6-10 

11-24 

89 
83 

96.3 
82.9 

92 
100 

45 
35 

55.0 
42.0 

82 
83 

29 
17 

32.3      90 
18.7      91 

6-24 

172 

179.2 

96 

80 

97.0 

82 

46 

51.0      90 

Years  of 
Insurance. 

Ages  60-62. 

All  Entrants. 

Act. 

Exp. 

%. 

Act. 

Exp. 

%. 

6-10 

11-24 

13 
12 

19.8 
13.3 

65 
90 

652 
744 

737.1 
697.7 

88 
106 

6-24 

25 

33.1 

76 

1,396 

1,434.8 

97 
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For  all  entrants  combined,  the  ratio  of  actual  to  expected  deaths 
is  88  per  cent,  for  durations  6  to  10;  106  per  cent,  for  durations  11 
to  24;  and  97  per  cent,  for  durations  6  to  24  combined.  The  dif- 
ference in  the  mortality  of  the  two  periods  of  duration  is  most 
marked  in  the  case  of  entrants  from  30  to  45  years  of  age.  In  the 
case  of  entrants  over  45  years  of  age  the  percentages  are  fairly 
uniform  for  the  two  periods.  A  rating  of  6^  years  gives  a  remark- 
ably close  approximation  to  the  actual  mortality  of  this  overweight 
group  as  a  whole.  This  rating  however  would  appear  to  be  rather 
too  severe  for  the  older  entrants,  and  probably  not  quite  heavy 
enough  for  ages  under  45.  We  must  always  be  careful  to  bear  in 
mind  the  nature  of  the  selection  exercised  in  the  acceptance  of 
these  lives.  If  overweights  were  accepted  more  freely,  as  they 
probably  would  be  if  a  uniform  method  of  rating  were  generally 
adopted  by  the  companies,  we  might  expect  a  higher  mortality  than 
has  been  experienced  in  the  past  during  insurance  years  6  to  10, 
and  also  among  the  older  entrants.  Mr.  Welch  has  taken  this  point 
into  consideration  in  framing  his  rule  for  calculating  the  advance 
in  age  for  any  degree  of  overweight. 

In  the  company  with  which  I  am  connected  it  has  not  been  the 
practice  to  use  the  system  of  advancing  the  age  in  dealing  with 
underaverage  lives.  The  lien  system  has  been  adopted  for  all 
classes  of  lives  where  it  is  expected  that  the  extra  mortality  will  be 
confined  to  the  first  15  or  20  years.  In  dealing  with  other  classes 
of  lives,  such  as  overweights,  for  example,  where  a  mortality  of  a 
different  character  is  anticipated,  the  practice  has  been  to  restrict 
them  to  the  endowment  plan,  either  with  or  without  a  lien,  accord- 
ing to  the  age  of  the  applicant  and  the  degree  of  overweight.  The 
system  of  advancing  the  age  appears  however  to  be  one  which  is  par- 
ticularly well  adapted  to  overweights  for  the  reason  that  the  mor- 
tality curve  apparently  conforms  very  closely  to  the  curve  of  the 
normal  table  advanced  a  certain  number  of  years.  A  proper  rating 
up  of  the  age  therefore  insures  not  only  the  correctness  of  the  pre- 
mium rate  but  also  the  carrying  of  the  proper  reserves. 

The  rule  suggested  by  Mr.  Welch  produces  ratings  for  over- 
weights that  are  probably  substantially  correct  on  the  average.  If 
any  modification  be  made,  I  think  it  should  be  in  the  direction  of  a 
somewhat  heavier  rating  for  entrants  under  age  45,  and  a  some- 
what lighter  rating  for  the  older  ages.  In  my  opinion  the  most 
satisfactory  method  of  dealing  with  overweights  at  the  young  and 
middle  ages,  both  from  the  standpoint  of  the  company  and  the 
policyholder,  will  be  to  use  the  ratings  according  to  the  proposed 
rule  and  also  to  restrict  to  endowments  maturing  at  about  age  65. 

Mr.  Welch's  paper  deals  with  a  subject  of  practical  interest  to 
all  of  our  members  and  I  feel  that  our  best  thanks  are  due  to  him 
for  this  valuable  contribution  to  our  knowledge. 
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ME.  HENEY  MOIE  : 

The  paper  submitted  by  Mr.  Welch  is  eminently  a  practical  one, 
as  it  investigates  the  treatment  which  should  be  accorded  to  a  large 
class  of  applicants  whose  only  impairment  is  their  overweight. 
The  general  rules  worked  out  as  the  result  of  Mr.  Welch's  paper 
will  appeal  to  all  of  us;  yet  we  cannot  bring  the  question  down  to  a 
general  rule  in  all  cases,  nor  can  we  escape  altogether  from  the 
use  of  expert  opinion  and  judgment  in  passing  upon  heavyweight 
risks.  The  question  of ,  family  history  is  one  which  must  have  a 
good  deal  of  force  in  deciding  the  case  of  a  heavyweight.  The  age 
at  date  of  application  is  also  a  matter  of  consequence.  In  Mr. 
Welch's  investigation  he  has  quite  properly  included  the  heavy- 
weights who  took  their  policies  at  ages  under  30,  bringing  them 
into  the  resulting  mortality  curves  at  ages  above  35.  He  calls  atten- 
tion to  the  fact  that  some  of  these  applicants  may  approach  to  the 
normal  with  the  increase  in  a.^e — a  fact  of  some  importance. 

Notwithstanding  the  fact  that  we  deal  only  with  the  weight  at 
entry,  not  with  the  weight  at  attained  age,  we  find  that  this  group 
shows  a  very  noticeable  bulge  in  the  mortality  curve  at  ages  from 
45  to  65.  Before  the  publication  of  Mr.  Welch's  paper  I  had  already 
graduated  two  of  the  heavyweight  classes  by  the  graphic  method, 
and  by  that  method  the  bulge  above  referred  to  is  even  more  pro- 
nounced than  by  the  graduation  now  submitted.  For  a  purpose  of 
this  kind  I  do  not  like  Spencer's  formula  which  extends  over  twenty- 
one  terms,  because  occasionally  we  find  special  features  in  a  short 
period  like  five  years — hence  my  preference  for  the  graphic  method. 
The  bulge  in  the  mortality  curve  between  50  and  55  will  be  best 
observed  in  Mr.  Welch's  graphic  representation  on  page  22.  I  am 
inclined  to  the  opinion  that  if  we  could  deal  with  the  weights  of  the 
exposed  to  risk  at  attained  ages  we  would  find  this  bulge  between 
45  and  60  still  more  emphatic  than  it  appears  from  the  tables  in  the 
Medico-Actuarial  experience. 

Notwithstanding  these  points  of  critical  detail,  I  like  Mr.  Welch's 
general  suggestion  for  our  guidance  in  dealing  with  heavyweights 
and  he  has  added  materially  to  our  stock  of  information  on  this 
subject. 

ME.  J.  D.  ceaig: 

Mr.  Welch  admonishes  underwriters  to  heed  the  warnings  given 
in  Volume  J I  of  the  Medico-Actuarial  Mortality  Investigation,  rela- 
tive to  the  heavier  mortality  that  can  be  expected  on  overweights, 
and  regrets  that  sufficient  attention  has  not  been  paid  to  the  fact 
that  in  the  tables  there  is  given  a  preponderance  of  the  exposures  in 
the  early  policy  years.  He  then  prepares  some  ultimate  tables  for 
overweights  and  concludes  with  a  general  rule  for  overweights  some- 
thing like  the  following: 
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"  Divide  the  pounds  overweight  by  seven  and  subtract  one.  The 
result  will  be  the  number  of  years  which  the  age  should  be  advanced, 
making  no  advance  in  age  unless  the  result  is  three  or  more." 

It  is  doubtful  if  this  rule  is  sufficiently  drastic.  This  doubt  is 
based  upon  the  experience  of  overweights  since  1899  in  the  com- 
pany with  which  I  am  connected.  Since  that  date  overweights 
have  been  considered  in  a  special  class.  In  determining  overweights 
Dr.  Sheppard's  table  is  used,  rather  than  the  table  prepared  by  the 
Medico-Actuarial  Investigation.  The  company  up  to  the  end  of 
1915  had  experienced  4,518  years  of  exposure  and  paid  119  claims, 
after  excluding  the  first  five  calendar  years  of  exposure.  The  prob- 
able claims  based  on  the  Medico-Actuarial  Ultimate  Table  were  50 
in  number,  so  that  the  actual  claims  were  more  than  double  the  ex- 
pected. By  age-groups  the  probable  and  actual  claims  were  as  fol- 
lows: 

Probable  Claims  based  on  Medico-Actuaeial  Table  compaeed  with  Ac- 
tual Claims  on  Overvsteights. 


Age  Groups. 

Probable  Claims. 

Actual  Claims. 

i  of  Probable. 

15-28 

.6027 

7.9271 

24.4S66 
17.4022 

1 

15 
68 
35 

166 
189 
278 
201 

29-42 

43-56 

57  and  over 

Total 

50.4186 

119 

236 

To  form  some  idea  as  to  the  extra  charge  which  should  be  made, 
it  would  be  well  to  point  out  that  the  rates  for  these  policies  are 
predicated  upon  a  substandard  mortality  table,  the  rates  of  mor- 
tality of  which  compare  with  those  of  the  Medico -Actuarial  Ulti- 
mate Table  as  follows: 

CoiiPARisoN  OF  Metropolitan  Special  Class  Mortality  Table  with  that 
OF  Ultimate  Medico-Actuarial  Table. 


Age. 

Metropolitan 

Special  Class 

Mortality  Rate. 

M  edico-Actuarlal 

Ultimate  Mortality 

Rate. 

%  of  Met.  S.  C.  to 

Medico-Actuarial 

Ultimate  Mortality 

Rate. 

Addition  in  Years 
to  Medico-Actu- 
arial to  Equal 
Met.  S.  C.Qx. 

20 

13.4 

4.6 

291 

S3 

30 

12.8 

4.9 

261 

22 

40 

15.0 

5.7 

263 

14 

50 

23.3 

10.6 

220 

10 

60 

48.6 

24.0 

203 

7 

70 

122.4 

61.7 

198 

8 

Based  on  the  Metropolitan  Special  Class,  the  probable  claims 
compared  with  the  actual  are  as  follows : 
22 
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Peobable  Claims  based  on  Metropolitan  Special  Class  Table  compared 
WITH  Actual  Claims  on  Overweights. 


Age  Groups. 

Probable  Claims.          Actual  Claims. 

%  ol  Probable. 

15-28 

29-42 

1.5765 
21.2072 
54.2541 
35.2052 

1 
15 

68 
35 

63 

71 

125 

99 

43-56 

57  and  over 

Total 

112.2430 

119 

106 

This  result  of  a  group  treated  separately  on  account  of  being 
overweiglit  indicates  that  the  rule  proposed  by  Mr.  Welch  might  not 
be  severe  enough,  particularly  at  the  younger  ages,  where  an  in- 
crease of  a  few  years  in  the  Medico-Actuarial  Table  does  not  ma- 
terially affect  the  yearly  probable  claims,  as,  for  instance,  at  age 
20,  where  an  increase  of  10  years  would  only  raise  the  probable 
claims  from  4.6  per  1,000  to  4.9  per  1,000. 


MR.  A.  A.  WELCH  : 
(author's  review  of  DISCUSSION.) 

I  have  little  to  say  in  closing  other  than  to  thank  those  who  by 
request  or  voluntarily  have  so  thoroughly  commented  on  my  paper, 
and  by  these  comments  have  called  attention  to  the  greater  care 
needed  in  the  acceptance  of  ovei*weight  risks. 

Both  Mr.  Ehodes  and  Mr.  Craig  believe  the  rule  suggested  to  be 
not  quite  severe  enough,  especially  at  the  younger  ages,  and  Mr. 
Gore  and  Mr.  Wood  think  that  it  is  a  little  too  severe  at  the  older 
ages ;  so  that  as  a  working  basis  it  would  seem  to  be  a  fairly  equitable 
rating. 

Mr.  Moir  also  agrees  with  the  general  proposition  but  considers 
that  special  points  in  the  individual  examination  should  influence 
the  judgment  in  any  special  case,  a  proposition  from  which  I  should 
not  wish  to  dissent. 

Mr.  Wood  brought  out  the  fact  that  the  ultimate  table  given  in 
my  paper  is  a  table  on  fairly  homogeneous  risks,  and  that  while  the 
exposed  may  not  all  be  of  the  same  class  of  overweights  at  all 
periods  of  exposure,  it  is  presumable  that  the  majority  is  and  that 
the  deviations  one  way  or  another  would  fairly  well  balance  each 
other. 

Another  point  brought  out  by  Mr.  Wood  through  the  tables  in 
which  he  shows  that  the  mortality  from  the  sixth  to  the  tenth  policy 
years  is  distinctly  lower  than  that  in  later  years,  is  that  these  risks 
have  been  selected  with  a  much  greater  care  than  that  exercised  in 
the  majority  of  risks  which  went  to  make  up  the  M.A.  table.  If 
this  is  true  and  companies  shall  write  overweights  more  freely  at 
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the  older  ages  than  heretofore,  on  the  assumption  that  the  over- 
weight at  those  ages  can  be  safely  written  at  an  advance  in  years, 
there  is  no  question  but  that  the  mortality  at  these  older  ages,  where 
selection  in  the  past  has  probably  been  the  most  severe,  will  be  con- 
siderably greater  than  that  shown  in  the  M.A.  table. 

In  Mr.  Gore^s  criticism  he  says:  "It  is  probably  true  that  the 
age-rating  method  more  nearly  fits  the  incidence  of  extra  mortality 
in  the  case  of  overweights  than  in  that  of  almost  any  other  impair- 
ment." He  then  shows  that  the  rate  of  mortality  after  age  70  is 
considerably  lower  than  might  be  expected  under  the  rating-up 
process,  and  so  much  lower  that  any  rating-up  plan  would  work 
injustice  during  these  later  years.  In  answer  to  that  I  would  say 
that  in  the  first  place  the  numbers  exposed  over  age  70  are  very  few. 
In  the  second  place,  those  that  had  attained  age  70  to  75  must  have 
been  issued  at  quite  an  old  age  and  were  therefore  those  who  re- 
ceived the  closest  scrutiny  by  underwriters,  and  that  if  a  company 
plans  to  take  overweights  on  a  rating-up  process  a  much  heavier 
mortality  may  be  looked  for  at  these  older  ages.  And  in  any  event 
the  number  of  years'  exposure  at  ages  75  and  older  will  be  very,  very 
few  in  comparison  with  those  below  those  ages. 

At  the  close  of  his  paper  Mr,  Gore  suggests  a  certain  table  based 
on  a  50  per  cent,  extra  mortality  and  then  shows  that  a  comparison 
of  that  method  with  the  rating-up  plan  shows  quite  inadequate  pre- 
miums at  the  younger  ages  on  high  premium  policies.  As  a  matter 
of  fact  the  overweight  mortality  with  a  uniform  percentage  added 
does  not  fit  the  mortality  among  overweights,  and  to  judge  that  the 
rating-up  process,  which  had  previously  been  acknowledged  as  the 
best  way  of  meeting  the  extra  mortality,  did  not  provide  for  as  large 
an  increase  in  the  premium  as  the  regular  mortality  rate  with  a  per- 
centage added  would  provide,  does  not  seem  to  be  a  logical  criticism. 
If  the  mortality  among  overweights  does  closely  follow  the  mor- 
tality among  average  risks  at  an  advanced  age,  then  no  matter  how 
small  the  additional  premium  at  the  younger  ages  on  high  premium 
policies  may  be,  the  plan  is  a  just  one  and  the  premium  adequate. 

Modifications  at  the  younger  and  older  ages  may  be  advisable, 
but  if  the  divergence  of  10  or  15  per  cent,  from  the  normal  rate 
would  not  be  sufficient  to  require  a  rating-up  of  any  special  group 
of  insurants,  it  would  seem  that  a  plan  of  rating  which  at  all  ages 
would  result  in  a  practical  coincidence  of  mortality  with  the  rate 
desired,  with  variations  not  greater  than  15  per  cent.,  might  be  fol- 
lowed without  fear  that  it  would  do  injustice  to  the  insured. 
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VALUATIONS  OF  POLICIES  GROUPED  AS  TO  AGE  ATTAINED — 
A.  D.  WATSON. 

VOL.  XVII,  PAGE  28. 

MR.  P.  C.  H.  PAPPS: 

Mr.  Watson  has  given  us  a  very  interesting  paper  suggesting  cer- 
tain possibilities  in  regard  to  the  valuation  of  our  policy  liabilities. 
No  matter  how  firmly  we  may  be  wedded  to  our  own  valuation 
methods,  it  is  always  helpful  to  consider  other  plans,  even  if  we 
subsequently  decide  to  adhere  to  our  own. 

It  is  not  enough  to  consider  any  proposed  method  of  valuation 
solely  as  a  means  for  ascertaining  the  necessary  reserve  on  the  com- 
pany's business  at  the  end  of  the  year.  We  must  bear  in  mind  that 
in  many  cases  the  insurance  department  of  the  company's  home 
state  is  making  a  yearly  valuation  of  the  company's  policies,  and 
the  method  of  valuation  which  the  company  uses  must  be  one  which 
harmonizes  sufficiently  with  that  used  by  the  state  department  so 
that  it  will  be  possible  to  compare  the  two  valuations  for  various 
sections  of  the  company's  business. 

So  far  as  the  insurance  department  is  concerned,  a  valuation 
which  gives  the  results  several  weeks  after  the  close  of  the  calendar 
year  may  be  quite  satisfactory;  on  the  other  hand,  the  insurance 
company  will  want  to  know  the  amount  of  its  policy  liabilities  and 
know  that  those  liabilities  are  correct  at  the  earliest  possible  date 
after  the  close  of  the  financial  year. 

Under  the  ordinary  mid-year  valuation  method  the  amount  in- 
sured under  each  policy  or  group  of  similar  policies  is  multiplied 
by  the  mid-year  reserve  per  thousand  of  insurance,  which  is  ob- 
tained from  previously  prepared  tables.  Each  year's  valuation  is 
quite  independent  of  that  of  any  other  3^ear.  Under  the  proposed 
group  method  of  valuation  it  is  essential  that  the  grouping  should 
be  by  office  year  of  birth.  To  obtain  the  reserve  it  is  necessary  in 
the  first  year  to  multiply  the  net  premiums  by  the  u  factors,  and 
subtract  from  the  result  the  amount  of  the  insurance  multiplied  by 
the  h  factors ;  that  is,  two  multiplications  are  required,  although  the 
subtraction  may  be  performed  simultaneously  with  the  second  mul- 
tiplication by  means  of  the  calculating  machines.  After  the  first 
year  the  initial  reserve  must  be  calculated  each  year,  and  from  this 
the  terminal  reserve  is  computed.  The  mid-year  reserve  may  then 
be  obtained  from  the  total  initial  and  terminal  reserves. 

It  will  be  noticed  that  ia  the  adjustment  for  cancellations,  res- 
torations and  changes  it  is  only  necessary  to  adjust  the  amount  of 
insurance  when  the  ordinary  method  of  valuation  is  used,  while 
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under  the  group  plan  proposed  by  Mr.  Watson  the  initial  reserve 
and  the  amount  of  insurance  must  both  be  adjusted.  A  check 
valuation  to  be  of  real  value  must  enable  us  to  locate  any  errors. 
The  proposed  plan  necessitates  groupings  by  office  year  of  birth, 
while  the  ordinary  method  of  valuation  keeps  the  policies  by  years 
of  issue.  To  subdivide  the  groupings  so  that  we  might  more  readily 
locate  any  errors  would  reduce  the  advantage  which  may  be  claimed 
for  the  group  method. 

It  may  be  mentioned  that  the  cancellations  may  be  treated  in  two 
ways.  In  ascertaining  the  reserve  at  December  31,  1911,  for  ex- 
ample, we  first  calculate  the  terminal  reserve  at  the  policy  anni- 
versary in  1913  from  the  initial  reserve  at  the  policy  anniversary 
in  1911.  It  is  proposed  under  Mr.  Watson's  plan  that  we  subtract 
the  reserve  at  the  anniversary  in  the  year  1911  on  any  policy  can- 
celled. If  we  are  to  adjust  for  the  cancellations  in  the  manner  pro- 
posed, it  is  necessary  that  we  should  adjust  the  initial  reserves 
before  calculating  any  terminal  reserves.  Under  the  regular  method 
of  valuation  it  is  good  practice  to  assume  that  the  business  in  force 
on  January  1  will  continue  in  force  until  the  close  of  the  calendar 
year,  so  that  the  reserves  may  be  computed  well  in  advance  of  the 
end  of  the  year.  It  is  then  only  necessary  to  ascertain  the  mid-year 
reserve  at  the  close  of  the  year  on  all  policies  ceasing  to  be  in  force 
during  the  year.  This  enables  the  bulk  of  the  valuation  work  to 
be  done  and  carefully  checked  at  the  convenience  of  the  company  at 
any  time  during  the  calendar  year.  If  the  assumption  was  made 
under  the  group  plan  that  the  business  would  continue  in  force 
throughout  the  calendar  year,  it  would  then  seem  to  be  necessary 
in  the  case  of  each  cancelled  policy  to  ascertain  both  the  initial  and 
terminal  reserves  in  order  to  make  the  necessary  correction. 

If  a  company  as  a  means  of  obtaining  the  necessary  items  for  the 
cost  of  insurance  prefers  to  ascertain  each  year  the  initial  and  ter- 
minal reserves  on  the  insurance  in  force  rather  than  calculate  the 
mid-year  reserve  directly,  it  is  possible  that  Mr.  Watson's  plan 
might  be  used  to  advantage  as  a  check  on  the  accuracy  of  the  val- 
uation, especially  if  the  expected  cost  of  insurance  is  obtained  by 
multiplying  the  amount  at  risk  by  the  probability  of  dying  rather 
than  by  subtracting  the  terminal  reserve  from  the  initial  reserve 
improved  at  interest. 

In  discussing  the  above  I  have  referred  only  to  cancellations,  but 
it  will  be  understood  that  restorations  and  new  business  must  also 
be  taken  into  account  in  a  similar  manner. 

Comparing  Mr.  Watson's  proposed  method  with  the  mid-year 
valuation  method  usually  employed,  I  fear  that  so  far  as  the  regular 
business  is  concerned  the  disadvantages  mentioned  outweigh  the 
advantages  which  may  be  claimed  for  the  method  as  compared  with 
the  valuation  by  means  of  prepared  tables  of  mid-year  reserves.  In- 
dependent valuations  made  by  the  company  and  the  insurance  de- 
partment, using  tables  of  mid-year  reserves,  afford  an  excellent 
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check  on  the  accuracy  of  the  two  valuations,  and  this  is  in  every  way 
a  very  satisfactory  method  of  ascertaining  the  policy  reserves. 

In  discussing  the  valuation  of  policies  subject  to  equal  annual 
increases,  return  premium  policies  and  policies  increasing  in  amount 
by  annual  additions  and  compound  interest,  Mr.  Watson  uses  the 
expression  "amount  at  risk"  for  the  total  amount  insured  under 
the  policy,  and  not  the  amount  insured  less  the  terminal  reserve, 
which  is  the  usual  interpretation  of  the  words  "  amount  at  risk." 
The  initial  and  terminal  reserves  for  all  forms  of  insurance,  where 
the  amount  varies  from  year  to  year,  are  readily  computed  by  means 
of  Fackler's  aceiimulation  formula,  and  where  a  company  has  a 
considerable  amount  of  such  business  on  its  books  it  would  be  a  de- 
cided saving  to  group  such  policies  by  office  year  of  birth,  as  Mr. 
Watson  suggests.  As  a  general  rule,  previously  prepared  tables  of 
mid-year  reserves  would  not  be  available  for  such  policies,  and  while 
a  separate  valuation  of  the  cancelled  policies  would  be  necessary,  all 
policies  in  force  could  be  valued  in  groups  with  a  decided  saving 
in  time  and  effort. 

Even  if  we  do  not  make  any  practical  use  of  the  plan  suggested 
by  Mr.  Watson,  he  deserves  our  thanks  for  bringing  this  method  to 
the  attention  of  the  Society. 

MR.  V.  M.  KIME : 

Mr.  Watson  presents  a  method  of  valuation  which  may  be  ad- 
vantageously employed  under  certain  circumstances.  His  method, 
in  common  with  the  method  of  Dr.  Karup,  consists  in  a  valuation 
by  age  attained  regardless  of  plan  of  insurance.  While  Dr.  Karup's 
method  however  obtains  the  reserve  by  valuation  of  amounts  in- 
sured, net  premiums  and  valuation  constants,  Mr.  Watson's  method 
accumulates,  by  means  of  u  and  k  factors,  the  results  of  the  previous 
valuation  making  allowance  for  terminations,  new  issues,  changes, 
etc.  The  method  might  then  be  described  as  a  method  of  valuation 
by  a  process  of  movement  and  recurrence,  the  movement  consisting 
in  proper  account  of  changes  in  insurance  in  force  for  each  attained 
age  or  office  year  of  birth  and  the  recurrence  in  an  accumulation  of 
the  reserve  as  of  the  preceding  valuation  date  to  the  current  val- 
uation date.  This  suggests  Dr.  Bohlmann's  method,  described  in 
a  paper  before  this  Society  (T.  A.  S.  A.,  X,  614).  Dr.  Bohlmann, 
using  McClintock's  accumulation  formula  as  a  basis,  derives  an 
approximate  formula  of  recurrence,  advancing  the  preceding  mean 
reserve  to  the  current  mean  reserve.  A  valuation  according  to  Dr. 
Bohlmann's  method  totals  a  slightly  smaller  sum  than  the  true 
valuation.  Ordinarily,  the  error  cannot  be  ascertained,  since  its 
accurate  calculation  requires  a  tabulation  of  terminal  reserves.  A 
formula  involving  mean  reserves  is  submitted  by  Dr.  Bohlmann  for 
the  purpose  of  determining  the  limit  of  the  error.  The  suggestion 
is  made  that  from  year  to  year  the  upper  limit  of  the  error  can  be 
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added  to  the  valuation  resulting  from  the  application  of  the  method 
and  a  check  obtained  once  in  say  five  years  by  an  independent 
valuation.  In  his  discussion  of  Dr.  Bohlmann's  paper  Mr.  J.  D. 
Craig  {T.  A.  S.  A.,  XI,  100)  says  that,  "As  regards  the  use  of 
half-age  values  of  u  it  would  appear  to  be  more  advantageous  to  use 
the  regular  accumulation  formula  with  its  attendant  values  of  u 
and  h  and  make  the  movement  in  bulk  from  one  terminal  reserve 
to  the  next  terminal  reserve  instead  of  from  one  mean  reserve  to 
the  next  mean  reserve,"  and  submits  illustrative  figures.  Mr. 
Watson's  paper  develops  a  method  of  valuation  accumulation  from 
year  to  year  along  the  line  suggested  by  Mr.  Craig  by  the  use  of 
terminal  reserves  instead  of  mean  reserves.  The  advantages  of  Mr. 
Watson's  method  over  Dr.  Bohlmann's  seem  to  lie  in  a  simpler  treat- 
ment of  the  movement  of  insvirance  in  force,  in  the  use  of  an  exact 
formula  of  recurrence  instead  of  an  approximation,  and  in  the 
facility  with  which  the  death  strain  may  be  determined.  Obviously, 
the  calculation  of  the  mean  reserve  from  the  preceding  terminal,  the 
current  terminal  and  the  net  premiums  involves  substantially  no 
additional  labor. 

The  application  of  Mr.  Watson's  plan  would  seem  to  lie  espe- 
cially in  a  valuation  of  particular  sections  of  a  company's  business. 
If  a  valuation  be  required  for  certain  states  or  for  all  states,  a 
classification  of  amounts  insured,  and  of  net  premiums  for  business 
continuing  in  force  and  a  classification,  in  addition,  of  tenninal  re- 
serves for  policy  anniversary  in  calendar  year  of  cancellation  for  can- 
celled policies  would  not  be  unduly  burdensome.  If  the  business  in 
each  state  is  thus  valued  the  aggregate  of  the  state  valuations  should 
constitute  a  check  on  the  company's  regular  valuation  results. 

]\Ir.  Watson  well  states  that  by  the  application  of  the  method 
any  valuation  errors  will  be  carried  forward  and  accumulated  from 
year  to  year.  It  would  seem  that  precautions  should  be  taken  to 
insure  the  accuracy  of  the  reserves  entered  on  the  cancellation 
sheets.  Although  it  is  true  that  an  error  so  introduced  would  not 
be  accumulated  by  being  repeated  each  year  as  would  an  error  in 
the  net  premium  employed,  nevertheless  the  average  reserve  error 
would  likely  be  larger  than  the  average  premium  error  and  might 
vitiate  the  results  to  the  same  extent. 


MR.  A.  D.  WATSON : 
(author's  review  OE  DISCUSSION.) 

There  are  certain  inaccurate  statements  in  the  paper,  observed 
too  late  for  correction  before  publication,  which,  although  not 
likely  to  mislead,  had  better  be  noted  here. 

Page  3-^,  third  paragraph.  In  line  8,  for  "at  time  of  cancella- 
tion" read,  "as  at  January  1st  in  calendar  year  of  cancellation," 
and  in  line  11  insert  the  same  after  the  word  "cancelled";  in  line 
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16,  for  "in  the  year  of  cancellation"  read,  "as  at  its  anniversary 
in  the  calendar  year  of  cancellation."  Page  35,  first  paragraph,  6th 
line.  For  "at  time  of  cancellation"  read,  "as  at  the  anniversary 
of  issue  in  the  calendar  year  of  cancellation."  Page  36,  lines  4 
and  5.  For  "  a  further  sorting  of  the  cards  into  '  office  year  of 
birth'  would  in  general  give  three  subgroupings,  the  total  of 
which"  read,  "the  totals  in  respect  of  new  business."  Page  37, 
first  paragraph.  In  the  third  line  after  the  word  "value"  insert 
"on,  say,  the  0*°  (5)  3^  per  cent,  basis,"  and  in  the  seventh  line 
after  "  ordinary  net  premium  "  insert  "  on  the  valuation  basis." 

It  will  be  noted  from  the  correction  on  page  36  that  the  group 
valuation  can  be  carried  out  in  conjunction  with  the  usual  valuation 
with  much  greater  facility  than  suggested  in  the  paper.  In  fact, 
practically  the  whole  of  the  additional  work  would  be  limited  to 
scheduling  a  second  time  as  to  office  year  of  birth  the  various  items 
as  to  new  business,  cancellations  and  changes  entering  into  the 
preparation  of  the  usual  valuation  data.  After  this  scheduling  had 
been  done  the  necessary  additions  and  deductions  and,  finally,  the 
valuation  by  the  group  method  would  not  be  very  great  as  the  num- 
ber of  groups  would  be  few.  Mr.  Papps  makes  the  point  that  there 
is  no  ready  means  of  locating  errors  found  in  the  totals  by  the  two 
methods.  While  it  is  no  doubt  advantageous  to  make  a  valuation 
duplicating  that  of  the  insurance  departments  and  in  general  satis- 
factory and  sufficient,  it  should  add  considerably  to  one's  confidence 
in  the  results  to  see  the  same  reserve  brought  out  by  a  method, 
mainly  independent,  linking  up  the  work  of  successive  years.  If 
there  is  any  likelihood  that  there  would  be  any  difference  to  locate 
either  when  a  duplicate  valuation  is  made  by  the  insurance  depart- 
ment, or  in  the  absence  thereof,  it  is  most  important  that  the  fact 
should  be  known.  Mr,  Papps  points  out  that  by  the  usual  method 
the  valuation  of  policies  in  force  at  the  beginning  of  the  year  can 
be  made  on  the  assumption  that  all  will  persist  to  the  end  of  the 
year  and  that  "It  is  then  only  necessary  to  ascertain  the  mid-year 
reserve  at  the  close  of  the  year  on  all  policies  ceasing  to  be  in  force 
during  the  year.  This  enables  the  bulk  of  the  valuation  work  to  be 
done  and  carefully  checked  at  the  convenience  of  the  company  at 
any  time  during  the  calendar  year."  By  the  proposed  method  the 
cancellations  and  changes  only  need  be  dealt  with.  These  can  be 
scheduled  as  they  occur  during  the  year,  or  at  the  convenience  of 
the  company  after  occurrence,  with  the  reserve,  and  when  this  is 
done  the  work  of  valuation  is  far  on  toward  completion. 

In  the  quotation  from  Mr.  Craig's  discussion  of  Dr.  Bohlmann's 
paper,  cited  by  Mr.  Kime,  the  proposed  method  of  valuation  is  out- 
lined. The  method  in  the  paper  was,  however,  entirely  suggested 
by  Mr.  Phmiley's  paper  (T.  A.  S.  A.,  VII,  8),  Mr.  Craig's  discussion 
not  having  been  previously  read. 

The  discussion  gives  reason  to  believe  that  the  method  may  be 
found  useful  for  some  purposes,  which  was  all  that  was  hoped  for. 
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As  suggested  by  Mr.  Kime,  its  application  to  particular  sections  of 
a  company's  business  may  be  found  advantageous;  and  similarly 
also  to  particular  classes  of  business.  It  may  perhaps  be  found 
useful  in  conjunction  with  Dr.  Karups'  method,  as  an  efficient  and 
independent  check  would  be  furnished  on  all  the  entries  of  the 
year  without  requiring  any  additional  entries  except  the  reserve  on 
cancelled  and  changes.  The  advantages  of  both  methods  could  thus 
be  retained,  and,  to  some  extent,  the  disadvantages  of  neither.  But 
to  discuss  this  further  would  raise  new  questions. 
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MOBTALITY  EXPERIENCE  OF  THE  WORCESTER  FIRE  SOCIETY — 
C.  E.  FITZGERALD. 

YOL.  XVII,  PAGE  38. 
MR.  R.  D.  MURPHY  : 

A  reading  of  Mr.  Fitzgerald's  paper  fosters  a  wish  that  the  great 
accuracy  of  the  data  presented  were  matched  by  their  extent.  We 
have  here  what  appears  to  be  a  representative  sample  of  New  Eng- 
land lives  as  one  hundred  and  fifty-six  members  out  of  a  total  of 
one  hundred  and  ninety-one  were  born  in  Massachusetts.  In  this 
connection  there  appears  to  be  a  numerical  error  in  the  percentage 
stated  as  born  in  the  state  which  should  be  82  instead  of  71. 

While  those  entering  the  first  half  of  the  experience  bound  them- 
selves together  for  service  in  event  of  fire,  it  may  well  be  doubted 
that  under  the  circumstances  of  the  period  there  was  any  material 
decrease  in  their  prospect  of  longevity  thereby.  On  the  contrary 
their  public  spirit  may  be  taken  as  an  indication  of  the  representa- 
tive nature  of  the  body.  The  literary  character  of  their  meetings 
since  the  Civil  War  does  not  outwardly  appear  therefore  to  be  an 
indication  of  lack  of  homogeneity  in  the  character  of  the  members. 
If  a  lack  of  such  homogeneity  be  present  it  may  then  be  assumed 
to  arise  from  a  tendency  in  the  earlier  period  to  exclude  those  who 
were  physically  unfit  to  perform  the  necessary  labor  of  handling 
buckets  and  carrying  out  their  other  duties. 

The  conclusion  which  Mr.  Fitzgerald  reaches  that  the  lack  of 
homogeneity  was  the  cause  of  the  more  unfavorable  experience  in 
the  period  1883-1915  cannot  be  taken,  I  think,  as  a  matter  of  any 
certainty.  In  the  entire  experience  there  were  only  154  deaths 
from  which  we  see  that  the  average  number  in  each  of  the  four 
periods  taken  was  38.5.  This  is  far  too  small  a  number  to  be  cer- 
tain that  the  variations  present  were  not  almost  wholly  due  to  the 
whims  of  chance.  If,  indeed,  we  were  to  assume  Mr.  Fitzgerald's 
conclusion  we  could  not  readily  explain  the  favorable  results  for  the 
period  1853-1883,  during  which  period  it  would  be  natural  to  con- 
sider that  the  membership  must  have  been  of  much  the  same  nature 
as  in  the  latest  period.  I  do  not  question  from  general  considerations 
that  there  was  some  lack  of  homogeneity,  but  the  efEect  of  it  cannot 
be  judged  from  the  figures.  Mr.  Fitzgerald  strengthens  this  view 
of  the  situation  by  showing  that  the  experience  during  the  last 
period  has  been  markedly  affected  by  a  few  cases  of  death  after  very 
short  exposures. 

On  page  40,  after  showing  the  comparative  figures  for  the  periods 
1793-1850  and  1850-1915,  Mr.  Fitzgerald  remarks:  "These  figures 
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indicate  that  there  has  been  an  improvement  in  the  mortality  at  all 
ages,  with  the  greatest  improvement  at  ages  under  55,  and  that 
above  age  65  the  improvement  has  been  slight."  The  figures  re- 
ferred to  are  arranged  in  accumulative  age-groups  15-45,  15-55, 
15-65,  etc.  This  arrangement  tends  to  obscure  the  facts  for  separate 
age-groups  and  I  therefore  calculated  from  the  figures  given  the 
actual  and  approximate  expected  deaths  for  the  age-groups  15-45, 
45-55,  55-65,  etc. 
The  results  were  as  follows: 


Ages. 

1793-1850. 

1850-1915. 

(1) 

Actual 
Deaths. 

(2) 
Exp. 

Deaths. 

(1)^(2). 

(1) 
Actual 
Deaths. 

(2) 

Exp. 

Deaths. 

(l)H-{2). 

15-45 

45-55 

55-65 

65-75 

Over  75 

16 
9 
10 
10 
13 

10.3 
8.0 
11.7 
15.0 
12.2 

156% 
113 

85 

67 
107 

1 

10 
20 
33 
32 

5.7 
11.3 
21.3 
30.1 
33.4 

17% 
88 
94 
110 
96 

All  ages .  . . 

58 

57.2 

101% 

96 

101.8 

94% 

The  figures  in  this  form  do  not  bear  out  the  statement  that  there 
has  been  an  improvement  at  all  ages.  The  improvement  appears 
only  below  age  55  and  over  75.  It  must  be  borne  in  mind  however 
that  each  separate  age-group  represents  a  very  small  experience 
from  which  no  hard  and  fast  conclusions  can  be  reached.  We  may 
say  that  they  do  exhibit  roughly  the  general  characteristics  which 
we  should  expect. 

It  is  interesting  in  this  connection  to  compare  the  death  rates 
for  male  residents  of  Massachusetts  as  determined  from  the  deaths 
of  1893-1897  and  population  in  1895  (T.  A.  S.  A.,  VI,  286)  and 
from  the  deaths  of  1909-1911  and  population  in  1910  (United 
States  Life  Tables,  1910). 

1,000  Qx — Males — Massachusetts. 

Age.  1893-1897.  1909-1911. 

20  6.65  4.70 

30  9.46  6.60 

40  11.17  10.00 

50  16.93  16.05 

60  31.22  33.15 

70  61.30  67.91 

80  118.50  137.43 

90  230.37  251.53 


In  view  of  this  comparison  we  may  still  further  hesitate  to 
ascribe  the  high  mortality  shown  by  the  Worcester  Fire  Society  at 
the  older  ages  during  the  last  generation  to  lack  of  homogeneity  in 
the  character  of  its  membership. 
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MR.   P.  H.  JOHNSTON: 

The  particularly  interesting  feature  of  Mr.  Fitzgerald's  paper 
lies  in  the  fact  that  the  author  has  been  able  to  follow  out  accurately 
the  after  lifetime  of  all  who  became  members  of  the  Society  dur- 
ing a  period  of  over  a  century.  Notwithstanding  the  long  period 
of  time  covered^  there  are  two  points  which  must  be  borne  in  mind 
in  any  attempt  to  analyze  the  results  or  to  make  any  deductions 
therefrom.  The  first  is  the  limitation  of  the  number  of  members  at 
any  one  time  to  thirty,  and  the  second,  that  after  the  Society  ceased 
to  be  active  in  the  purpose  for  which  it  was  formed  later  members 
were  probably  drawn  from  a  different  class,  thus  disturbing  the 
homogeneity  of  the  data.  This  supposition  is  borne  out  as  regards 
ages  at  entry  at  least  by  the  table  at  the  bottom  of  page  41,  in  which 
the  average  ages  at  entry  are  given.  This  table  shows  a  decided  line 
of  demarkation  beginning  with  the  year  1853.  The  supposition 
is  also  borne  out  by  the  statement  that  for  a  long  time  the  meetings 
have  always  been  of  a  literary  character. 

Mr.  Fitzgerald  also  points  out  that  the  last  occasion  on  which  the 
members  of  the  Society  turned  out  in  attendance  at  a  fire  was  some 
years  before  the  Civil  War. 

With  this  in  mind  the  division  of  the  experience  into  the  two 
periods,  1793  to  1850,  and  1850  to  1915,  might  be  considered  a 
natural  division  between  the  period  of  activity  and  inactivity. 

Though  the  death  rate  during  the  active  period  was  somewhat 
higher  than  after  the  Society  had  discontinued  its  active  duties,  the 
younger  ages  showed  a  higher  relative  death  rate  than  the  older 
ages  under  the  former  conditions,  while  the  converse  was  true  under 
later  conditions. 

In  comparing  the  mortality  of  the  Society  with  that  of  the  Yale 
graduates,  Mr.  Fitzgerald  states  that  "  among  the  members  of  the 
Society  there  has  been  no  such  test  of  physical  condition  as  the 
strenuous  exactions  of  a  four  years'  term  in  college."  It  is  fair  to 
assume,  however,  that  during  the  period  of  the  Society's  activity 
considerable  attention  would  be  paid  to  the  physical  fitness  of  its 
members.  This  condition  will  probably  account  for  a  higher  death 
rate  among  the  withdrawals  prior  to  1850,  in  that  when  a  member 
became  physically  unfit  he  would  be  replaced  by  someone  in  better 
physical  condition;  whereas,  in  later  years,  when  the  Society  had 
become  more  of  a  literary  society,  the  physical  condition  of  the 
members  would  cease  to  be  much  of  a  factor  in  their  eligibility  for 
active  membership. 

It  will  be  noted  that  though  the  death  rate  as  a  whole  was  more 
favorable  after  1850,  it  was  more  favorable  among  the  active  mem- 
bers prior  to  1850. 

No  analysis  has  been  made  of  the  causes  of  death.  If  such  had 
been  given  for  the  early  period,  at  least,  they  might  have  shown 
whether  there  was  any  occupational  hazard  in  any  way  during  the 
period  of  activity. 
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On  the  whole,  the  comparatively  limited  number  involved  and 
the  lack  of  homogeneity  prevent  any  positive  deductions. 

ME.  JOHN  E.  LAEUS: 

A  paper  such  as  that  of  Mr.  Fitzgerald's  may  be  said  to  have  a 
double  purpose:  in  the  first  place  the  data  are  interesting,  and  in 
the  second  the  presentation  of  such  statistics  is,  I  take  it,  inspired 
by  a  desire  to  increase  our  information  as  to  the  general  population 
mortality  of  the  United  States. 

The  decision  as  regards  the  first  point  must  be  left  to  the  indi- 
vidual taste  of  every  reader;  it  is  not  here  that  the  critic's  eye  is 
to  be  directed.  As  regards  the  didactic  value  of  the  data,  however, 
I  question  whether  this  paper,  interesting  and  complete  as  it  seems 
to  me,  has  added  any  material  knowledge  to  our  store. 

Turning  to  the  actual  material  of  the  paper,  I  do  not  feel  that 
the  table  at  the  bottom  of  page  39  is  presented  in  the  most  satis- 
factory manner.  By  combining  each  age-group  with  all  those  which 
have  gone  before,  smoothness  is  certainly  gained,  yet  I  question  if 
it  does  not  conceal  to  some  degree  the  true  incidence  of  mortality 
in  the  individual  gi-oups.  By  calculating  the  expected  deaths  and 
taking  differences  it  will  be  seen  that  the  preponderance  of  the 
experience  in  the  1793-1850  period  was  at  the  younger  ages,  and  in 
the  1850-1915  period  at  the  older  ages.  Thus  the  two  sections  are 
far  from  being  homogeneous  in  age  distribution,  the  incidence  of 
exposures  in  the  earlier  period  seeming  to  approach  more  nearly  to 
general  population  figures.  If  the  mortality  rates  as  shown  in  the 
later  period  were  adjusted  to  the  basis  of  exposures  of  the  1793- 
1850  table  it  would  immediately  become  apparent  that  the  94.3  per 
cent,  given  as  the  ratio  for  the  later  period  would  be  considerably 
reduced  (becoming  approximately  84  per  cent.),  as  there  would  be 
proportionately  more  members  exposed  to  the  comparatively  light 
mortality  of  the  younger  ages  and  fewer  to  the  heavier  mortality  of 
the  advanced  ages.  It  seems,  therefore,  that  a  simple  comparison 
of  the  percentages  101.4  and  94.3  given  by  Mr.  Fitzgerald  does  not 
do  full  justice  to  the  improvement  in  mortality.  This  criticism,  it 
will  be  noted,  is  very  similar  to  one  suggesting  that  a  "Corrected 
Death  Eate  "  take  the  place  of  a  "  Crude  Death  Eate." 

This  method  of  adjusting  exposures  to  a  similar  and  more  plau- 
sible basis  would  help,  I  believe,  to  clear  up  the  apparent  anomaly 
introduced  by  the  fact  that  the  mortality  in  his  most  recent  group 
appeared  excessive,  as  the  slight  increase  in  the  mortality  at  the 
advanced  ages  is  overestimated  by  the  comparatively  enormous 
numbers  exposed  at  those  ages,  while  the  efEect  of  the  lightening 
death  rate  at  the  younger  ages  is  unduly  minimized  by  the  small 
exposure  at  those  ages. 

I  do  not  feel  the  force  of  the  reason  the  author  gives  for  the 
heavy  mortality  in  1883-1915  period,  it  being  laid  to  the  excessive 
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deaths  proportionate  to  the  exposed  among  those  entering  in  this 
period  at  ages  over  50.  He  kindly  gave  me  access  to  his  original 
data  and  I  took  out  the  experience  in  this  group  on  entrants  at 
rated  age  50  or  over.  I  did  not  refine  to  the  extent  that  he  did, 
simply  using  nearest  integral  age  at  entrance  and  withdrawal,  and 
next  age  at  death.  The  expected  deaths  were  3.57  and  the  actual 
were  5;  deducting  this  group  from  his  table  on  page  41  we  would 
still  have  actual  44  and  expected  41.02,  giving  a  percentage  of  107.3 
— not  much  improvement  over  the  109.9  per  cent,  he  employs  for 
this  period. 

Another  reason  for  this  and  other  irregularities  is  undoubtedly 
the  scantiness  of  the  data — compiled  from  only  154  deaths  and  an 
experience  on  only  191  persons.  In  such  a  limited  experience  the 
percentage  of  expected  error  must  necessarily  be  enormous,  and  I 
think  that  it  will  be  found  that — possibly  excepting  the  heavy  mor- 
tality under  age  45  in  the  earliest  period — there  are  no  deviations 
which  could  not  be  satisfactorily  explained  by  the  natural  law  of 
error. 

The  danger  of  combining  each  age-group  with  all  preceding  ones 
is  well  exemplified  by  the  author's  statement  on  page  40  that  "  these 
figures  indicate  that  there  has  been  an  improvement  in  the  mor- 
tality at  all  ages,  with  the  greatest  improvement  at  ages  under  55, 
and  that  above  age  65  the  improvement  has  been  slight."  If  he 
had  handled  the  statistics  group  by  group  he  would  have  found  the 
percentage  differences  become 

Ages  15-45  138.2 

46-55  23.2 

56-65  —    8.7 

66-75   —  42.8 

76-       10.8 

a  state  of  things  which  certainly  does  not  seem  to  warrant  even  an 
implication  that  there  was  an  improvement  at  ages  over  65. 

There  were  three  clerical  mistakes  which  I  noticed  in  the  paper. 
On  page  39,  in  the  third  line  of  the  second  paragraph,  the  71  per 
cent,  should  be  changed  to  82  per  cent.,  it  being  the  quotient  ob- 
tained by  dividing  156  by  191.  Also  in  the  table  given  by  the 
author  at  the  bottom  of  page  39,  in  the  last  column,  the  third  num- 
ber from  the  top  should  be  30  instead  of  31,  this  error  having  been 
found  from  the  inspection  of  the  original  mortality  cards;  while 
57.8,  the  first  percentage  in  the  last  column  of  the  table  on  page 
41,  should  be  67.8. 

MR.  c.  E.  fitzgeeald: 

(author's  REVIEW  OF  DISCUSSION.) 

Both  Mr.  Murphy  and  Mr.  Larus  have  criticized  my  presenta- 
tion of  the  experience  in  two  periods  1793-1850  and  1850-1915  in 
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age-groups  which  combined  all  the  material  contained  in  the  pre- 
ceding groups. 

This  was  done  for  the  purpose  of  obtaining  as  large  groups  as  the 
data  would  permit,  for  I  realized  that  in  each  of  the  ten-year  age- 
groups,  there  was  not  a  great  enough  exposure  to  place  reliance  on 
the  results  deduced  therefrom.  When  the  groups  have  been  com- 
bined, I  believe  that  they  show  the  trend  of  the  mortality,  which 
has  been  one  of  improvement  at  the  younger  ages  especially. 

This,  I  believe,  is  in  accordance  with  the  theory  among  statis- 
ticians and  actuaries,  that  the  testimony  of  small  groups  is  of  value 
only  in  substantiating  the  truth  of  results  elsewhere  deduced. 

Mr.  Larus  calls  our  attention  to  the  fact  that  in  the  former 
group,  the  preponderance  of  the  experience  is  at  the  younger  ages, 
while  in  the  latter  group,  it  is  at  the  older  ages.  He  indicates  that 
the  comparison  of  the  percentages  101.4  and  94.3  does  not  do  full 
justice  to  the  improvement  in  mortality. 

By  adjusting  the  composition  of  the  group  1850-1915,  so  as  to 
cause  the  expected  deaths  in  the  various  age-groups  to  be  similar 
to  the  group  1793-1850,  the  latter  percentage  is  reduced  to  84  per 
cent.  Following  this  suggestion  in  regard  to  the  experience  in  the 
four  periods  given  on  page  41,  and  using  the  distribution  of  ex- 
pected deaths  in  the  period  1793-1823,  we  obtain  the  percentages 
109.3,  101.2,  58.9  and  89.0.  Hence  the  difference  between  the  per- 
centages in  the  third  and  fourth  periods  is  29.9  as  against  28.4  in 
the  original  figures,  showing  that  the  suggested  adjustment  of  Mr. 
Larus  does  not  "clear  up  the  apparent  anomaly  introduced  by  the 
fact  that  the  mortality  in  his  most  recent  group  appeared  ex- 
cessive." 

In  regard  to  the  reason  for  the  excessive  mortality  in  this  group 
which  I  ascribe  to  lack  of  homogeneity,  two  of  my  critics  have 
pointed  out  the  lack  of  homogeneity  as  regards  the  distribution  of 
exposures  in  similar  age-groups. 

I  believe  that  the  reason  I  have  ascribed  has  a  direct  bearing  on 
the  results  deduced.  In  the  earlier  years  of  the  Society  it  was  a 
volunteer  fire  brigade  existing  in  a  small  town.  Doubtless  necessity 
demanded  the  choice  of  strong  active  young  men  who,  it  might  be 
well  to  point  out,  had  their  careers  before  them. 

Later  when  the  activities  of  the  Society  took  on  a  literary  char- 
acter, membership  came  to  those  who  had  attained  success  in  various 
lines  of  endeavor.  This  change  I  indicated  in  the  increase  in  the 
average  age  of  the  new  members.  The  two  groups,  one  of  active 
young  men  living  in  a  small  town,  whose  success  in  life  has  yet  to 
be  made,  the  other  of  older  men,  chosen  after  success  has  been 
achieved,  consisting  of  politicians,  doctors,  lawyers,  educators  and 
clubmen  living  in  a  medium-sized  city,  are  not  in  my  judgment 
homogeneous. 

In  regard  to  the  causes  of  death  suggested  by  Mr.  Johnston  it 
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would  obviously  have  been  impossible  to  obtain  these  except  possibly 
in  connection  with  the  more  recent  deaths. 

I  am  greatly  indebted  to  the  three  gentlemen  who  have  examined 
the  material  which  I  have  presented.  Their  criticism  and  comments 
are  fully  as  valuable  as  my  original  contribution,  indicating  un- 
mistakably the  pitfalls  that  lurk  in  the  path  of  the  unwary  who 
essays  to  delve  into  the  statistics  of  small  groups. 
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NOTE  ON  GRADUATION  BY  ADJUSTED  AVERAGE — ROBERT  HENDERSON. 

VOL.  XVII,  PAGE  43. 

MR.    JOHN   S.    THOMPSON: 

This  interesting  analysis  by  Mr.  Henderson  proves  that  the  sub- 
ject of  graduation  by  summation  and  allied  methods  is  not  by  any 
means  exhausted.  Eesults  of  a  nature  somewhat  similar  to  those 
evolved  by  the  author  may  be  arrived  at  along  rather  difEerent  lines. 

It  will  be  remembered  that  G.  J.  Lidstone  in  J.  I.  A.,  XLI,  348, 
expressed  and  substantiated  the  opinion  that  the  coefficients  in  a 
good  summation  formula  should  lie  upon  a  curve  of  the  following 
general  contour: 


The  summation  formulas  of  Woolhouse,  Higham,  Karup,  Hardy 
and  Spencer  furnish  examples  of  harmony  with  this  proposition. 
If  we  assumed  that  this  curve  whilst  preserving  the  same  general 
form  is  unlimited  in  both  directions  and  that  the  axis  of  x  is  an 
as}TQptote  to  the  curve,  it  is  evident  that  the  first  differential  co- 
efficient of  the  equation  to  the  curve  is  of  the  form, 

^  =  xik'  -  .t2)/(.t). 

If  y=:F(x)  is  the  equation  to  the  curve,  the  roots  of  F'{x)  =0 
give  the  position  of  the  one  maximum  and  two  minimum  points  of 
the  curve.  Moreover  the  second  differential  coefficient  of  F(x) 
must  contain  a  function  of  x^  of  the  fourth  degree  in  x  and  on  being 
equated  to  zero  must  furnish  an  equation  with  four  real  roots,  two 
being  positive  and  two  of  equal  magnitude  negative,  for  there  are 
four  points  of  inflection  in  the  above  curve.  And  the  function 
F{x)  must  be  symmetrical  with  respect  to  the  axis  of  y  so  that  it  is 
23 
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a  function  of  x^.  An  equation  to  the  curve  which  satisfies  these 
conditions  is 

or,  assuming  a  unit  intercept  on  the  axis  of  y, 

This  has  a  maximum  point  when  a;  ==  0,  minimum  points  when 
x=^±  yj  c^  -\-  h"^,  cuts  the  axis  of  x  where  x=±.  c  and  the  axis  of 
X  is  an  asymptote  to  the  curve. 

Eeferring  to  the  process  followed  by  Mr.  Henderson,  a  similar 
result  is  attained  if  it  is  assumed  that  the  function  Wx  to  which  the 
transposing  factor  h  -\-  kx^  is  applied  follows  the  probability  curve. 

In  order  to  test  the  practical  value,  if  any,  of  this  means  of  de- 
riving an  "  adjusted  average  "  formula,  specific  values  were  assigned 
to  c  and  h  and  corresponding  values  calculated.  The  parameter  c 
determines  the  lateral  extent  of  the  portion  of  the  curve  positive  to 
the  axis  of  x.  If  c  and  a  both  be  assumed  equal  to  5,  a  charac- 
teristic of  several  well-known  formulas  as  is  shown  by  Mr.  Hen- 
derson, we  obtain  the  following  values  of  the  function : 


(-S) 


0  1. 

1  .922 

2  .716 

3  .447 

4  .190 

5  0. 

6  —.104 

7  .135 

8  .121 

9  .088 
10  .055 

etc. 

This  curve  being  of  infinite  extent  in  both  directions,  it  is  neces- 
sary to  bend  the  negative  portion  towards  the  axis  of  x  in  order  to 
limit  the  number  of  terms  involved  if  these  coefficients  are  to  be 
made  elements  of  a  summation  formula.  This  was  done  by  apply- 
ing the  factor  s*"  to  the  negative  values  of  the  above  function  for 
values  of  x  equal  to  6  to  10  inclusive,  r  being  given  the  values  1  to 
5  inclusive  respectively.    The  value  of  s  was  determined  so  that  the 
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coefficient  of  d^Uo/dx^  in  the  expression  for  the  error  in  the  grad- 
uated value  of  Ua,  arrived  at  by  applying  the  assumed  coefficients  to 
the  following  series : 

for  values  of  t  from  1  to  10  inclusive,  should  be  equal  to  zero.  This 
resulted  in  a  value  of  s  equal  to  .690  which  gave  the  following  nega- 
tive values: 

Modified  Values  of 

6  —  .074 

7  .064 

8  .040 

9  .019 
10  .008 

The  assumption  of  a  formula  coefficient  for  Uq  equal  to  unity  re- 
sults in  a  coefficient  of  Uq  of  5.144  when  the  formula  is  applied  to 
the  twenty-one  ungraduated  values  of  u.  Eeducing  all  coefficients 
in  the  formula  proportionately,  we  obtain  the  following  summation 
series : 

u'o  =  .194wo  +  . 1792^^1  +  .139?/^2  +  .087w=.3  +  .037m^4 

-  .014m^6  -  .012w^;  -  .008w^8  -  .004^^9  -  .002w^io 
where 

These  coefficients  are  very  similar  to  those  pertaining  to  Hardy's 
Friendly  Society  Formula  and  Karup's  formula  although  the  pro- 
posed series  is  of  the  same  extent  as  Spencer's  21-term  formula,  as 
may  be  readily  seen  from  the  convenient  tabulation  given  by  Mr. 
Lidstone  in  J.  I.  A.,  XLI,  353.  The  theoretical  error  to  the  fourth 
differential  coefficient  is  — 8.93  {d*Uo/dx*)  compared  with  — 7.80 
{d^u^/dx^)  for  Karup's  series,  and  — 12.60  {d*u^^/dx:*)  for  Spen- 
cei''s  formula.  The  smoothing  coefficient  determined  according  to 
the  method  proposed  by  Mr.  G-.  F.  Hardy  in  his  paper  in  J.  I.  A., 
XXXII,  371,  is  Ko7  compared  with  %o5  for  Karup's  and  %60  foi' 
Spencer's  formula.  The  corresponding  results  for  other  standard 
formulas  are  given  by  Mr.  J.  Spencer  in  J.  I.  A.,  XLI,  390. 

Possibly  a  modification  of  the  "true"  curve  values  could  be  un- 
dertaken which  would  make  the  coefficient  of  d^u^/dx*'  in  the  ex- 
pression for  the  theoretical  error  also  zero  but  it  is  not  certain  that 
greater  smoothness  would  be  the  result.  It  may  be  added  that  a 
serious  drawback  of  a  formula  arrived  at  in  the  manner  discussed 
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here  is  that  it  cannot  he  employed  in  the  facile  manner  character- 
istic of  the  regular  "summation"  method. 

Unsymmetrical  values  of  the  function  Vx  would  be  given  by  the 
expression 

0:2 

a{ci  —  x){c2  —  x)e   ''% 

but  no  attempt  was  made  to  establish  a  practical  application  because 
of  the  difficulty  of  determining  a  basis  of  variation  of  the  symmetry 
of  the  usual  averaging  process. 
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THE   EUROPEAN    WAR   RISK   WITH    PARTICULAR    REFERENCE    TO    THE 

PRACTICE  AND  EXPERIENCE   OF  CANADIAN  COMPANIES — 

ARTHUR  B.  WOOD. 

VOL.  XVII^  PAGE  49. 

MR.  D.  E.  KILGOUR: 

Mr.  Wood's  contribution  to  the  subject  of  the  European  war 
risk  was  one  which  amply  justified  its  inclusion  as  a  separate  paper, 
and  not  merely  a  discussion  as  at  first  designed.  In  entering  upon 
a  discussion  of  this,  one  must  frankly  confess  that  the  incomplete 
and  fragmentary  information  at  one's  disposal  makes  it  absolutely 
impossible  to  attempt  a  trustworthy  review  of  the  subject,  or  to  do 
more  than  to  make  the  most  general  observation,  and  leave  the 
fuller  treatment  until  the  termination  of  the  war.  Nevertheless,  it 
is  clearly  necessary  from  time  to  time  to  make  a  critical  examination 
of  the  available  data,  and  to  ascertain  whether  the  practice  of  one's 
particular  company  is  sound,  and  whether  the  rates  charged  are 
reasonably  adequate  for  the  risk  assumed.  That  this  at  least  has 
been  imperative  for  the  Canadian  companies  is  obvious. 

When  the  war  broke  out  in  August,  1914,  we  were  as  British 
companies  confronted  with  a  problem  of  unusual  difficulty.  There 
was  a  general  feeling  that  there  would  be  an  unprecedented  demand 
for  policy  loans,  and  that  in  consequence  the  companies  would  have 
to  husband  their  resources  to  the  greatest  possible  extent.  There 
was  in  fact  a  comparative  suspension  of  investments  during  the 
first  two  or  three  months  of  the  war,  and  the  accumulation  of  funds 
with  the  object  of  anticipating  pressing  demands  from  the  public. 
Fortunately,  a  financial  panic  was  averted,  and  our  institutions 
were  in  a  position  to  resume  the  course  of  business  in  a  more  or  less 
normal  way.  As  to  the  assumption  of  the  war  risk,  there  was  on  the 
one  hand  the  desire  to  act  patriotically,  and  to  give  every  possible 
advantage  to  our  men  enlisting  for  overseas  service,  and,  on  the 
other  hand,  the  obligation  to  look  after  the  general  interest  of  the 
policyholders.  In  the  spirit  of  compromise  it  was  generally  decided 
in  Canada,  and  in  the  old  country,  to  waive  any  policy  rights,  so 
far  as  military  service  was  concerned,  in  connection  with  contracts 
issued  prior  to  the  war.  With  respect  to  new  business,  however,  it 
was  clear  that  it  was  essential  to  protect  the  companies  by  the  use 
of  a  war  clause  and  the  charging  of  an  extra  premium. 

Looking  back  now  more  than  two  years  it  is  interesting  to  note 
one's  earlier  conceptions  with  regard  to  the  war,  its  outcome  and 
duration.  I  remember  speaking  to  one  of  our  insurance  presidents, 
a  man  who  had  the  reputation  of  being  one  of  our  shrewdest  financial 
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and  commercial  leaders.  It  was  his  frank  opinion  that  the  war 
could  not  last  longer  than  three  months ;  that  on  the  scale  on  which 
it  would  probably  be  conducted  that  the  nations  would  be  exhausted 
in  that  time,  and  that  their  actual  and  potential  resources  would 
not  make  it  possible  to  carry  the  war  on  longer.  How  fallacious 
this  view  was,  with  the  war  perhaps  still  years  ahead  of  us,  we  now 
know.  At  that  time  I  was  a  member  of  a  small  committee  selected 
by  the  Canadian  Life  Insurance  Oificers  Association  to  consider 
the  subject  in  all  its  bearings,  and  particularly  to  recommend  a 
clause  for  the  use  of  the  companies,  as  well  as  an  extra  commen- 
surate to  the  supposed  risk.  The  question  arose  whether  we  should 
charge  an  annual  extra  or  a  single  extra  premium,  and  it  was  the 
opinion  of  the  member  considered  most  competent  to  judge  that 
for  practical  purposes  the  two  would  be  identical.  At  any  rate  the 
clause  at  first  drafted  for  more  or  less  general  use,  provided  for  the 
payment  of  a  single  extra  premium  of  $50  and  an  indisputable  con- 
tract so  far  as  the  war  risk  was  concerned,  after  a  period  of  one 
year. 

As  perhaps  you  know,  we  are  required  to  make  our  contracts  con- 
form to  the  requirements  of  the  Dominion  Insurance  Act.  This 
provides  in  substance  that  a  company  must  offer  the  insured  the 
option  of  paying  an  extra  where  service  in  the  militia  of  Canada  is 
concerned.  According  to  the  strict  wording  of  the  act,  service 
abroad  would  not  seem  to  embrace  service  in  the  militia  of  Canada. 
In  fact,  if  I  am  not  mistaken,  an  earlier  departmental  interpretation 
was  to  the  effect  that  while  men  enlisting  for  service  abroad  were 
serving  in  the  militia  of  Canada  while  they  were  in  Canada,  that 
they  became  members  of  the  imperial  forces  upon  embarkation.  As 
pointed  out,  however,  by  Mr.  Wood,  under  a  subsequent  ruling  by 
the  superintendent  of  insurance,  upon  the  advice  of  the  department 
of  justice,  it  was  made  clear  that  whether  abroad  or  at  home  our 
forces  comprised  the  military  forces  of  Canada,  and  as  such  came 
within  the  designation  of  the  militia  of  Canada,  I  am  free  to  con- 
fess that  there  is  good  ground  for  disputing  this  ruling,  and  for 
questioning  whether  it  would  be  upheld  by  a  court  of  jurisdiction. 
The  fact  remains,  however,  that  it  is  in  the  power  of  the  Dominion 
Parliament  to  introduce  legislation  at  any  time  to  make  the  mean- 
ing absolutely  clear,  and  there  is  little  doubt  that  if  the  issue  were 
to  arise  the  sentiment  of  the  people  and  of  their  representatives  in 
Parliament  would  be  almost  wholly  on  the  side  of  protecting  the  in- 
dividual as  against  a  company,  even  to  the  extent  of  passing  retro- 
active legislation.  For  this  reason  I  have  always  held  the  view 
that  it  was  unwise  for  any  company  to  frame  its  war  clause  on  the 
assumption  that  it  could  protect  itself  on  the  technical  and  re- 
stricted interpretation  of  what  constitutes  service  in  the  militia  of 
Canada. 

Mr.  "Wood  has  given  an  accurate  summary  of  the  practice  of 
Canadian  companies,  and  the  clauses  given  are  typical  of  those  now 
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in  use.  The  first  clause  used,  namely,  that  providing  for  the  pay- 
ment of  $50,  was  superseded  in  a  few  companies  in  the  early  part 
of  1915,  and  in  the  majority  of  companies  in  the  summer  of  1915, 
by  a  more  general  clause  providing  for  the  payment  of  an  unnamed 
extra  for  overseas  service,  at  the  same  time  granting  the  privilege 
of  service  in  Canada  without  extra  premiums.  In  the  default  of 
the  payment  of  the  requisite  extra  within  the  specified  time  the 
policy  liability  is  restricted  to  the  reserve,  or  more  generally  to  the 
premiums  paid  with  interest,  in  the  event  of  death  while  abroad,  or 
within  six  months  after  returning.  One  or  two  companies  agree  to 
pay  25  per  cent,  of  the  face  of  the  policy  in  the  event  of  the  death 
of  the  insured  where  no  extra  premium  was  paid.  That  this  prac- 
tice is  actuarially  sound  is  not  of  course  maintained,  though  the 
claim  may  be  perhaps  supported  that  the  resultant  loss  to  the  com- 
panies will  not  be  great.  One  is  inclined  to  hold,  however,  that 
where  the  majority  of  the  companies  impose  more  onerous  con- 
ditions that  there  will  be  a  selection  against  the  few  offering  ex- 
tremely liberal  terms.  To  what  extent,  if  any,  this  is  true,  I  am 
not  in  a  position  to  state. 

As  to  the  measure  of  the  risk,  what  data  have  we  to  consider  ? 

1.  The  Experience  of  Individual  Companies. — Here,  as  pointed 
out  by  Mr.  Wood,  the  denominator  in  the  exposed  to  risk  is  neces- 
sarily an  unknown  factor,  and  has  to  be  estimated.  The  fact  that 
the  companies  voluntarily  relinquished  any  policy  rights  they  might 
have  with  regard  to  the  charging  of  an  extra  to  old  policyholders 
made  it  unnecessary  for  those  policyholders  to  advise  the  companies 
of  their  intention  to  enlist,  and  from  my  own  knowledge  of  the 
methods  employed  to  obtain  their  names  I  am  quite  sure  that  for 
the  most  part  the  estimates  made  are  of  the  roughest  character,  and 
should  not  be  relied  upon  in  attempting  to  determine  the  risk.  As 
it  stands,  however,  from  what  I  have  been  able  to  determine  from 
enquiry,  as  well  as  from  the  knowledge  of  the  figures  of  my  own 
com.pany,  the  war  losses  on  the  average  exceed  10  per  cent,  of  the 
exposure.  The  tables  furnished  recently  in  the  London  Economist 
give  the  war  claims  paid  by  the  British  companies  in  1914  and  1915, 
knd  their  ratio  to  the  total  death  claims.  The  data,  however,  have 
only  comparative  value,  and  will  not  give  precise  results. 

2.  The  Exposure  of  Companies  on  RisTcs  Assumed  Since  the  Com- 
mencement of  the  War. — A  number  of  our  Canadian  cities  have  in- 
sured their  soldiers,  and  the  deaths  among  them  are  of  course  ac- 
curately known.  The  war  exposure,  however,  is  unknown,  as  the 
time  taken  for  training  varies  materially  for  different  units,  and  in 
many  cases  men  are  held  in  concentration  camps  for  a  considerable 
time  after  preparation  is  completed.  In  the  case  of  one  of  our 
cities  practically  40,000  men  have  enlisted,  of  which  number  10,000 
were  insured  in  the  first  year  of  the  war  with  different  companies, 
while  the  remaining  30,000  were  insured  by  the  city  itself.  Of  the 
first  10,000  insured  just  about  5  per  cent,  have  been  registered  as 


362  WAE   EISK — EXPERIENCE   OF    CANADIAN    COMPANIES. 

killed.  These  figures,  however,  do  not  correspond  with  the  more 
general  statistics  of  the  whole  Dominion,  and  should  not  be  accepted 
as  a  guide.  Either  the  regiments  of  that  city  were  kept  longer  in 
training  or  reserve,  or  they  were  placed  on  parts  of  the  line  where 
on  the  whole  there  was  less  severe  fighting  than  elsewhere.  The  ex- 
perience of  our  Canadian  companies  on  risks  assumed  since  the 
commencement  of  the  war  is  extremely  limited,  and  so  far  insuf- 
ficient, I  think,  for  practical  purposes. 

3.  The  Casualty  Data  Furnished  by  the  War  Department  of 
Various  Governments. — These  give  deaths  from  direct  and  indirect 
causes  while  in  service,  presumed  deaths,  missing  and  wounded.  In 
Canada,  in  the  latest  casualty  list  of  some  52,000,  we  have  prac- 
tically 25  per  cent,  deaths,  or  about  13,000.  If  we  assume  that  the 
exposure  commenced  in  April,  1915,  with  one  division  of  about 
20,000  men,  and  if  by  the  gradual  addition  to  our  combatant  forces 
we  had  in  the  neighborhood  of  100,000  exposed  in  September  of 
this  year,  we  should  on  the  average  obtain  the  equivalent  of  between 
80,000  and  90,000  exposed  for  the  period  of  one  year,  and  a  re- 
sultant death  loss  of  about  15  per  cent.  At  the  time  of  writing  it 
is  not  supposed  that  we  are  maintaining  more  than  four  divisions 
in  the  field,  although  probably  a  larger  number  are  in  France. 
Altogether  between  350,000  and  400,000  men  have  enlisted,  of 
whom  perhaps  a  third  are  still  in  Canada. 

The  German  death  losses  to  date  are  not  far  from  one  million, 
and  the  present  British  death  casualties  in  excess  of  5,000  per  week. 

In  determining  an  extra  much  will  depend  on  the  date  from 
which  it  is  chargeable.  Our  Canadian  companies  have  substantial 
protection  in  the  fact  that  several  months,  on  the  average,  elapse 
from  the  time  the  men  leave  Canada  (when  the  extra  commences) 
until  they  reach  the  trenches.  With  the  improved  facility  for  train- 
ing here  this  may  be  shortened  in  the  future.  Again,  at  the  ter- 
mination of  the  war,  there  will  naturally  be  many  unearned  extras, 
unless  provision  is  to  be  made  for  the  return  of  such.  The  extent 
to  which  this  margin  will  help  the  companies  will  depend  largely  on 
the  length  of  the  war  itself.  On  the  other  hand  we  have  to  consider 
that  the  large  extras  (for  the  most  part  the  same  for  men  and  offi- 
cers) will  be  much  more  freely  paid  by  the  officers  than  by  the  pri- 
vates, and  that  the  casualty  rate  among  the  officers  is  much  higher. 
Xor  is  it  possible  to  measure  the  subsequent  risk  through  the  im- 
pairment of  returned  soldiers,  nor  the  improvement  in  the  general 
health  of  the  men  who  return  uninjured.  An  observation  of  one  of 
the  men  of  my  own  office,  who  has  fortunately  escaped  in  a  year  and 
a  half  of  service,  and  who  a  few  weeks  ago  was  the  only  one  of  a 
group  of  seven  men  who  was  not  killed  when  a  shell  struck  in  their 
midst,  was  to  the  effect  that  a  man  could  not  come  unscathed 
through  the  war — that  he  must  be  either  killed  or  wounded.  Hav- 
ing regard  to  the  time  when  the  men  are  under  actual  exposure  in 
France,  I  am  inclined  to  think  that  not  less  than  15  per  cent,  should 
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be  charged  to  privates,  and  not  less  than  20  per  cent,  to  officers. 
Where  the  extra  commences,  however,  at  the  time  they  leave  Canada, 
a  materially  lower  extra  might  easily  be  adequate. 

Our  Canadian  companies  have  made  and  will  continue  to  make 
sacrifices  both  through  the  increased  claims  incurred,  and  through 
their  contributions  in  men  and  money.  Our  daily  casualty  list  is 
silent  testimony  of  what  a  people  will  bear  with  fortitude,  but,  as 
our  country  will  not  be  weaker  but  stronger  after  the  termination 
of  this  titanic  struggle,  so  will  our  companies  come  through  with 
undiminished  strength  and  virility. 

MR.  W.  A.  P.  WOOD : 

Mr.  Wood  has  furnished  us  with  a  very  interesting  and  instruc- 
tive paper.  He  has  gone  quite  fully  into  the  matter  showing  the 
practice  of  the  Canadian  insurance  companies  since  the  commence- 
ment of  the  war,  and  has  also  given  certain  information  in  regard 
to  the  war  losses  from  which  he  has  deduced  the  approximate  rate 
of  mortality  experienced  during  the  early  months  of  the  war. 

Under  the  heading  "  Practices  of  Canadian  Life  Insurance  Com- 
panies," there  are  two  points  to  which  it  might  be  well  to  refer. 
It  will  be  noticed  that  one  of  the  companies  agrees  after  the  con- 
clusion of  the  war,  if  the  policy  be  still  in  force,  to  refund  to  the 
insured  such  portion  of  said  extra  premium  as  shall  be  determined 
by  the  company  with  reference  to  its  experience  among  policies 
upon  which  the  said  extra  premium  shall  have  been  paid.  It  is 
generally  recognized  that  after  the  war  ends  many  of  the  soldiers 
who  return  will  be  in  impaired  health  and  that,  for  this  reason,  the 
mortality  experienced  amongst  them  for  a  number  of  years  will  be 
greater  than  it  otherwise  would  be.  This  being  the  case,  is  it  wise 
to  make  a  refund  at  the  end  of  the  war  of  any  part  of  the  extra 
premium  or  premiums  paid  ?  It  would  seem  that  this  would  be  too 
early  a  date  to  determine  whether  or  not  there  has  been  any  profit 
from  this  class  of  business.  It  is  also  to  be  noted  that  this  pro- 
vision is  made  by  a  company  charging  only  a  single  extra  premium 
for  war  service. 

It  will  be  found  that  the  practice  of  the  companies  varies  in  re- 
gard to  what  allowance  is  made  in  the  event  of  death  of  the  assured 
without  having  paid  the  extra  premium.  One  company  makes  the 
policy  null  and  void.  This  seems  somewhat  harsh  treatment.  Some 
companies  allow  the  reserve  on  the  policy,  while  others  grant  the 
return  of  premiums  paid  with  interest.  Two  of  the  companies 
allow  25  per  cent,  of  the  sum  assured,  i.  e.,  make  the  policy  subject 
to  a  lien  of  75  per  cent,  of  the  sum  assured.  In  view  of  these  dif- 
ferences, it  might  be  well  to  examine  the  effect  of  extra  mortality 
in  regard  to  what  a  company  is  theoretically  able  to  pay  when  extra 
premiums  have  not  been  received.  I  have  had  certain  tables  pre- 
pared which  show  the  amount  of  the  lien  required  to  be  placed  on 
policies  to  offset  the  various  extra  mortalities  experienced.     The 
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understanding  is  that  the  tabular  reserves  are  held  intact  at  the 
end  of  each  year  for  the  survivors.  A  net  Hm  3  per  cent,  basis  has 
been  employed  throughout.  Accordingly,  in  the  first  year  we  start 
ofE  with  the  net  premiums,  have  to  pay  the  regular  death  claims  and 
extra  mortality  rates  of  5  per  cent.,  10  per  cent,  and  15  per  cent., 
respectively,  and  at  the  end  of  the  year  we  have  the  tabular  terminal 
reserves.  In  the  second  year  we  start  off  with  the  tabular  initial 
reserves  and  end  up  with  the  tabular  terminal  reserves.  In  this  way 
it  will  be  seen  we  have  assumed  that  those  surviving  to  the  end  of 
the  year  are  normal  risks.  As  a  matter  of  fact,  we  know  that  many 
of  them  are  in  impaired  health.  Therefore,  if  companies  were 
adopting  this  lien  method  they  would  probably  have  a  further  loss 
after  the  war.  These  liens  have  been  worked  out  for  two  years 
only.  They  will,  however,  give  some  indication  of  the  liens  for  the 
various  plans  and  ages. 


The  Amount  of  Lien  Required  to  Offset  Certain  Additions  to  the  Bate 

or  Mortality. 

Net  Em  3  Per  Cent. 


Age. 


1x=qx  +  .05. 


2d  Year. 


:   9X  +   .10. 


9i  =  9i  +  .15. 


1st  Year.        2d  Year. 


Ordinary  Life. 


20 
25 
30 
35 
40 

20 
25 
30 
35 
40 

20 
25 
30 
35 
40 

20 
25 
30 
35 
40 


$880 

$867 

$933 

$921 

$951 

874 

864 

928 

918 

948 

856 

843 

917 

905 

940 

839 

822 

907 

891 

932 

815 

799 

892 

875 

920 

$941 
938 
927 
916 
903 


Life  20  Payments. 


$872 

851 

924 

904 

943 

867 

847 

920 

900 

940 

848 

826 

909 

887 

931 

832 

807 

898 

874 

923 

807 

784 

883 

859 

912 

924 
920 
909 

899 

887 


Endowment  10  Years. 


$812 

730 

860 

776 

878 

808 

730 

858 

776 

877 

793 

715 

850 

767 

871 

779 

701 

842 

760 

865 

760 

686 

831 

751 

858 

792 
792 

787 
781 
776 


Endowment  20  Years. 


$856 

819 

907 

870 

926 

852 

818 

905 

870 

924 

836 

802 

896 

861 

918 

821 

786 

887 

851 

912 

800 

768 

875 

840 

903 

882 
876 
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I  think  an  examination  of  these  tables  will  show  that  in  the  event 
of  death  the  return  of  an  amount  based  on  the  reserve  or  on  the 
premiums  paid  is  much  more  equitable  than  one  based  on  the  sum 
assured  less  a  lien  which  is  constant  for  all  plans,  ages  and 
durations.  Moreover,  it  will  be  seen  that  to  offset  even  a  5  per  cent, 
extra  mortality  a  much  larger  lien  would  have  to  be  employed  than 
that  now  being  used  by  some  of  the  companies.  If  this  is  the  case 
for  5  per  cent,  extra  mortality,  the  discrepancy  would,  of  course, 
be  much  more  pronounced  for  10  per  cent,  or  15  per  cent,  extra  mor- 
tality. 

Mr.  Wood  has  pointed  out  the  difficulty  that  arises  in  trying  to 
determine  the  rate  of  mortality  as  regards  the  officers  and  privates 
at  the  front,  and  also  in  obtaining  the  experience  of  the  life  in- 
surance companies  on  the  insured  who  are  exposed  to  the  war  risk. 
He  has  pointed  out  that  the  chief  difficulty  lies  in  regard  to  ascer- 
taining the  number  exposed  to  risk.  I  would  again  like  to  empha- 
size this  difficulty  and  wish  it  to  be  distinctly  understood  that  any 
ratios  I  may  give  can  only  be  considered  as  approximations. 

In  the  case  of  the  company  with  which  I  am  connected,  from  the 
commencement  of  the  war  until  December  31,  1914,  the  war  claims 
were  at  the  rate  of  .04  per  cent,  per  annum  of  the  average  sums 
assured  in  force  during  the  same  period.  During  1915  this  per- 
centage was  .14  and  from  January  1,  1916,  to  September  30,  the 
percentage  was  .27.  These  percentages  must  be  considered  low  in 
view  of  the  fact  that  we  are  transacting  business  in  three  of  the 
countries  engaged  in  the  war,  namely,  British  Isles,  Newfoundland 
and  Canada.  Although  as  stated  above  these  percentages  are  small, 
when  we  come  to  examine  the  rate  of  mortality  on  those  actually 
fighting  in  France  and  Belgium,  we  obtain  relatively  much  higher 
ratios,  because  taking  the  exposed  to  risk  as  accurately  as  we  are 
able  to  obtain  them,  we  find  that  for  the  latter  part  of  1914  the 
rate  of  mortality  is  slightly  over  10  per  cent.,  for  the  year  1915 
slightly  over  11  per  cent,  and  for  1916  up  to  September  30,  about 
13|  per  cent.  It  must  be  remembered  that  these  ratios  are  obtained 
from  sums  assured,  and  not  from  lives  exposed.  During  the  latter 
part  of  1914  we  did  not  have  many  death  claims,  but  one  claim  for 
a  considerable  amount  has  increased  our  ratio  higher  than  it  other- 
wise would  be.  But,  during  1915  and  1916  up  to  date,  the  average 
sum  assured  on  the  war  claims  has  been  but  little  more  than  the 
amount  of  the  average  policy  on  the  books  of  the  company. 

I  notice  in  a  despatch  dated  October  12,  1916,  it  is  stated  that 
the  total  Canadian  losses  until  October  11  have  been  52,026.  Of 
these  8,134  were  killed  in  action,  3,120  died  of  wounds,  452  died  of 
sickness  and  1,009  were  presumed  dead.  From  the  information 
which  I  have  been  able  to  obtain  in  regard  to  the  number  actually 
engaged  in  the  fighting  in  Belgium  and  France  and  allowing  10 
per  cent,  a  month  wastage,  it  would  mean  a  death  rate  amongst 
officers  and  privates  of  a  little  over  12^  per  cent,  per  annum.    It 
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must  not  be  forgotten,  however,  that  as  a  rule  our  Canadian  soldiers 
have  to  spend  several  months  at  additional  training  in  England 
before  proceeding  to  the  front.  I  believe,  however,  those  going  over 
now  are  taking  their  places  at  the  front  more  quickly  than  those 
sent  over  a  year  or  so  ago. 

I  would  again  like  to  emphasize  the  point  that  the  ratios  given 
above  must  be  considered  as  only  approximations.  However,  judg- 
ing by  the  experience  of  our  own  company,  and  by  the  Canadian 
casualty  lists,  I  am  convinced  that  the  mortality  experienced  in 
other  wars  is  no  indication  of  what  we  have  experienced  and  will 
experience  during  the  present  European  war. 

MR.  ARTHUR  B.  WOOD: 
(author's  REVIEW  OF  DISCUSSION.) 

I  agree  with  Mr.  Wood  as  to  the  inadvisability  of  undertaking  to 
refund  any  portion  of  the  extra  premium.  The  probability,  how- 
ever, is  that  the  extra  premiums  will  be  more  than  required  to  meet 
the  current  war  claims  and  that  no  refund  may  be  expected. 

Mr.  Wood  has  criticized  the  practice  of  those  companies  which 
use  a  war  clause  providing  for  the  payment  of  twenty-five  per  cent, 
of  the  sum  assured  in  the  event  of  death  if  the  extra  premium  has 
not  been  paid.  It  is  of  course  fully  realized  by  these  companies 
that  a  lien  of  seventy-five  per  cent,  does  not  cover  the  extra  mortal- 
ity. On  the  contrary,  there  will  undoubtedly  be  some  loss  and  the 
loss  will  vary  in  amount  according  to  the  plan  of  assurance.  But 
for  the  same  reason  that  policyholders  who  insured  prior  to  the  out- 
break of  the  war  are  being  fully  protected  without  extra  premium, 
the  companies  which  have  adopted  this  clause  consider  themselves 
justified  in  carrying  twenty-five  per  cent,  of  the  risk  under  new 
policies  without  extra  premium. 

The  main  purpose  of  this  paper  was  to  emphasize  the  fact  that 
a  very  heavy  extra  premium  would  be  required  to  cover  the  war 
risk.  During  the  early  months  of  the  war  there  was  a  tendency  in 
some  quarters  to  treat  the  matter  rather  lightly.  In  some  instances 
large  bodies  of  men  were  insured  on  exceedingly  liberal  terms  which 
subsequent  experience  leads  us  to  believe  will  result  in  heavy  loss 
to  the  companies  which  assumed  the  risk.  It  was  considered  ad- 
visable to  sound  a  note  of  warning.  From  the  discussions  of  both 
Mr.  Kilgour  and  Mr.  Wood,  as  well  as  from  comments  made  by 
iothers,  it  is  quite  clear  that  the  true  nature  of  the  war  risk  has  now 
become  well  recognized. 
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Yaluation  Tables.  Edward  Olifiers,  F.A.S.,  A.I.A.  New  York, 
The  Spectator  Company,  1915.    Pp.  28. 

This  useful  publication  gives  in  convenient  form  the  tables  needed 
for  the  valuation  of  the  somewhat  complicated  death  benefits  pro^ 
vided  by  the  New  York  State  Workmen's  Compensation  Act  of  1914. 
The  death  rates  are  based  upon  the  Danish  Female  Survivorship 
Table  of  Mortality,  and  the  remarriage  rates  upon  the  Dutch  Eoyal 
Insurance  Remarriage  Table.  The  interest  rate  is  3^  per  cent.  The 
tables  were  calculated  according  to  the  methods  set  forth  in  Mr. 
Olifiers'  paper  before  the  Actuarial  Society  (T.  A.  S.  A.,  XVI, 
83)  which  was  recently  awarded  the  biennial  prize  offered  by  the 
Society. 

The  principal  tables  show  the  value,  on  the  basis  of  an  annual  salary 
of  $100,  of  the  death  benefit  under  the  Act  to  a  widow  or  widower 
alone,  to  children  alone,  and  to  a  widow  or  widower  and  one  child, 
with  the  amount  to  be  added  for  each  additional  child  up  to  and  in- 
cluding the  eighth.  Then  follow  commutation  columns,  both  with  and 
without  allowance  for  remarriage,  which  permit  calculation  of  the 
values  of  temporary  annuities  payable  weekly  or  monthly  during  the 
joint  lifetime  of  a  widow  and  designated  number  of  children. 
Finally  there  are  tables  giving  for  children  the  present  value  of  1 
per  annum  payable  momently  until  age  18,  and  for  widows  the  pres- 
ent value  of  1  per  annum  payable  momently  until  death,  and  until 
death  or  remarriage,  also  the  present  value  of  1  payable  immediately 
on  remarriage. 

Report  on  the  Teachers'  Retirement  Fund,  City  of  Neiv  York. 
Commission  on  Pensions,  New  York,  1915.  Parts  I,  II,  III. 
Pp.  viii  + 177. 

Report  on  the  Pension  Funds  of  the  City  of  New  YorTc.    Commis- 
sion on  Pensions,  New  York,  1916.    Part  I,  pp.  vii  -f- 171  and 
Part  II,  pp.  xiv  +  422. 
Attention  is  directed  to  the  Actuarial  Eeports  constituting  Part 

III  of  the  first  mentioned  work  and  Part  II  of  the  second.    Parts 

I  and  II  of  the  former  and  Part  I  of  the  latter  deal  with  the  past 
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administration  of  the  funds  and  offer  constructive  recommendations, 
but  are,  in  general,  not  actuarial  in  their  nature.  For  special  rea- 
sons the  report  of  the  Teachers'  Retirement  Fund  was  prepared  and 
issued  in  1915  in  advance  of  the  general  report,  but  it  was  again 
considered  in  1916  and  was  included  with  the  other  city  funds  in 
the  report  then  made.  Hence  these  remarks  apply  particularly  to 
Part  II  of  the  1916  report. 

The  report  represents  the  results  of  complete  actuarial  investi- 
gation of  the  nine  distinct  pension  funds  of  New  York  City.  The 
analysis  occupied  a  period  of  about  two  years,  and  the  magnitude 
of  the  work  involved  may  be  judged  when  it  is  understood  that  the 
number  of  active  lives  in  all  funds  on  June  30,  1914,  the  date  of 
closing  of  the  six-year  period  of  observation,  was  almost  77,000 
and  that  on  valuation  under  statutory  provisions  the  immediate  and 
contingent  liabilities  exceeded  the  real  and  contingent  assets  by 
more  than  $202,000,000. 

It  is  claimed  by  Mr.  Henry  Bruere,  the  vice-president  and  secre- 
tary of  the  Commission,  that  "  the  work  is  unparalleled  in  its  scope 
by  any  similar  study  of  a  body  of  employees  ever  made  anywhere 
in  the  world''  and  this  claim  is  undoubtedly  a  just  one. 

The  report  is  divided  into  four  sections. 

Section  I  deals  with  the  general  methods  employed  in  collecting 
the  basic  data  and  arranging  it  in  the  form  required  for  valuation. 
The  original  schedules  by  which  information  concerning  individual 
employees  was  collected  are  described,  as  well  as  details  of  the  proc- 
ess involved  in  obtaining  and  verifying  the  data.  The  transfer  of 
this  information  to  two  Hollerith  punch-cards  is  explained,  one  of 
the  latter  being  devised  for  the  study  of  family  history  only,  the 
other  for  the  analysis  of  the  remaining  features  of  the  experience. 
Then  follow  the  "Exposed  to  Eisk"  formulae,  modified  for  some 
funds  where  it  was  necessary  to  construct  select  tables,  a  description 
of  the  graduation  of  the  unadjusted  data,  the  details  of  the  con- 
struction of  the  mortality  and  service  tables  and  finally  the  mode 
of  derivation  of  monetary  values,  accompanied  by  a  description  of 
the  formulae  and  commutation  columns  used  in  connection  there- 
with. 

Section  II  proceeds  with  the  application  of  these  principles  to 
the  nine  pension  funds  in  operation  among  the  municipal  employees 
of  New  York  City :  Police,  Fire  Department,  Teachers,  Health  De- 
partment, College  of  the  City  of  New  York,  Department  of  Street 
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Cleaning,  Supreme  Court — First  Department,  Supreme  Court — 
Second  Department,  and  City  of  New  York  employees.  The  last 
mentioned  fund  is  devised  for  the  benefit  of  any  employee  who  is 
not  entitled  to  share  or  who  has  not  elected  to  share  in  any  of  the 
departmental  funds  (Grady  Law).  In  connection  with  each  fund 
the  report  furnishes  (1)  a  detailed  description  of  the  benefits  and 
contributions  as  defined  by  law  and  practice,  (2)  a  description  of 
the  basic  data  entering  into  the  experience  and  the  special  methods, 
if  any,  required  in  dealing  with  it,  (3)  method  of  derivation  of  the 
rates  of  death,  resignation,  dismissal,  retirement,  etc.,  and  a  com- 
parison of  them  with  similar  rates  from  other  funds,  (4)  service 
and  mortality  table  and  salary  scale,  (5)  present  value  of  benefits 
and  contributions,  (6)  active  service  and  pension  rules  considered 
in  valuation,  (7)  valuation  balance  sheet,  (8)  percentages  of  salary 
required  from  future  entrants  to  pay  for  pensions. 

Section  III  is  devoted  to  the  special  consideration  of  family  his- 
tory data  and  to  a  description  of  the  development  of  monetary  values 
required  in  estimating  the  cost  of  pensions  for  dependents.  Neces- 
sity for  this  arose  in  connection  with  the  Police,  Fire  Department, 
Health  Department  and  Street  Cleaning  Department  funds,  which 
in  various  forms  have  provision  for  widows,  children  under  18 
years  of  age  or  dependent  parents.  A  vast  amount  of  data  relative 
to  the  marital  condition  of  employees,  the  relative  ages  of  hus- 
bands and  wives  and  the  number  and  ages  of  children  in  employees' 
families  is  furnished,  making  available  from  American  sources  data 
which  has  hitherto  been  sought  of  necessity  only  in  foreign  ex- 
periences. 

In  Section  IV  an  exhaustive  comparison  is  made  of  mortality 
and  other  rates  from  the  various  funds  and  all  the  statistics  neces- 
sary for  the  proper  consideration  of  the  pension  systems  of  New 
York  as  a  single  unit  are  brought  together.  It  concludes  with  a 
consolidated  Valuation  Balance  Sheet. 

The  report  is  freely  illustrated  by  graphic  representations  of  the 
various  mortality  and  other  rates  deduced,  upon  a  specially  devised 
chart,  thereby  furnishing  interesting  and  instructive  comparisons  at 
all  stages. 

A  committee  of  actuaries,  Messrs.  William  A.  Hutcheson,  Eobert 
Henderson  and  Henry  Moir,  appointed  by  the  Actuarial  Society 
of  America,  were  associated  with  the  Commission  in  an  advisory 
capacity.     The  execution  of  the  investigation  and  the  writing  of 
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the  report  are  the  work  of  the  actuary  of  the  Commission,  Mr. 
George  B.  Buck,  who  has  shown  himxself  to  possess  much  experience 
and  to  have  acquired  much  special  knowledge  in  the  treatment  of 
pension  funds. 

A  Comprehensive  Plan  of  Insurance  and  Annuities  for  College 
Teachers.  Henry  S.  Pritchett,  President  of  the  Carnegie 
Foundation  for  the  Advancement  of  Teaching.  Published  by 
the  Foundation,  New  York,  1916.  Pp.  xix  +  67. 
This  original  pamphlet  by  Dr.  Pritchett  sets  forth  a  proposed 
scheme  of  insurance  and  annuities  for  professors  and  instructors  in 
the  colleges  of  the  United  States,  Canada  and  Newfoundland, 
which  is  devised  to  make  the  Foundation's  work  more  sound,  more 
elastic  and  more  comprehensive.  In  1906  a  generous  trust  fund 
was  placed  by  Mr.  Andrew  Carnegie  at  the  disposal  of  a  board  of 
trustees  for  the  purpose  of  paying  pensions  to  college  teachers 
''under  such  conditions  as  the  Trustees  deemed  wise."  In  the 
course  of  ten  years  a  pension  membership  has  been  built  up  from 
the  retiring  members  of  the  teaching  staffs  of  a  selected  list  of  col- 
leges, as  well  as  of  a  few  colleges  not  on  the  "  accepted  list,"  until 
the  annual  disbursements  have  approached  the  income  of  the  trust 
fund.  The  limitations  of  the  Foundation  under  the  present  plan, 
now  tried  for  a  full  decade,  prompted  its  president  to  endeavor  to 
institute  a  scheme  whereby  the  teacher,  his  college  and  the  Foun- 
dation might  co-operate  in  a  manner  resulting  in  greater  benefits  to 
the  teaching  profession  than  would  result  from  the  continued  ap- 
plication of  the  resources  of  the  Foundation  to  the  needs  of  a  rela- 
tively small  circle  of  teachers,  dne  regard  being  given,  of  course,  to 
the  just  expectations  of  those  teachers  who  have  come  within  the 
early  administration  of  the  Foundation. 

The  author  claims  that  pensions  for  teachers  are  justified  in  that 
therein  lie  the  only  means  whereby  worn-out  teachers  may  be  re- 
moved from  the  service,  that  pensions  in  prospect  make  for  greater 
efficiency  and  stabilize  the  membership  of  colleges,  that  teachers 
exist  in  fairly  homogeneous  groups  with  more  or  less  uniform 
salaries  unlike  the  members  of  other  learned  professions,  that  they 
are  naturally  separated  from  the  usual  opportunities  of  investment, 
and  that  pensions  attract  men  and  keep  them  in  the  profession.  It 
is  also  claimed  that  the  non-contributory  pension  is  not  justified 
in  view  of  the  average  teacher's  substantial  income,  as  compared 
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with  the  situation  in  industrial  concerns  where  a  small  pension  from 
the  employing  corporation  may  be  considered  an  economic  necessity 
and  will  be  sufficient  to  keep  the  recipient  from  want. 

It  is  therefore  proposed  that  the  assets  of  the  Foundation  or  of 
the  Carnegie  Corporation,  if  necessary,  be  devoted  to  furnishing 
financial  backing  for  such  subsidiary  companies  as  may  be  necessary 
to  provide  for  college  teachers  (1)  insurance  to  the  age  of  65  on 
the  net  American  3^  per  cent,  basis,  the  idea  being  to  eliminate  as 
far  as  possible  the  investment  side  of  insurance,  (2)  a  deferred  an- 
nuity maturing  at  or  after  the  age  of  65  on  the  net  McClintock 
3^  per  cent,  basis  and  (3)  an  accumulation  of  funds  under  a  "  Sav- 
ings Bank"  trust  agreement  at  a  guaranteed  rate  of  compound  in- 
terest at  4:^  per  cent,  per  annum,  the  members  being  admitted  indi- 
vidually or,  with  proper  restrictions,  in  groups,  and  all  overhead 
and  administrative  expenses  being  guaranteed  by  the  Foundation. 

A  comparatively  large  amount  of  space  is  given  to  the  discussion 
of  the  ethics  of  pension  allowances  and  an  endeavor  is  made  to  dis- 
cover under  what  circumstances  the  granting  of  a  pension  will 
demoralize  and  under  what  circumstances  it  may  stimulate  the 
beneficiary  or  prospective  beneficiary.  The  result  of  this  con- 
sideration is  the  sound  proposal  to  establish  a  scheme  whereunder 
each  member  is  enabled  to  purchase  from  his  own  resources  the 
benefits  desired  on  a  favorable  basis,  the  strength  of  the  Foundation 
being  used  for  the  most  part  to  give  stability  to  the  undertaking. 
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Obituary. 

Emory  McClintock 
Born  September  19,  1840.  Died  July  10,  1916. 


Frederick  William  Frankland 
Bom  April  18,  1854.  Died  July  23,  1916. 


Thomas  Gans  Ackland 
Born  June  27,  1851.  Died  June  28,  1916. 


Isaac  Davenport 
Bom  March  15,  1882.  Died  June  21,  1916. 


John  Victor  McLean 
Bom  June  8,  1887.  Died  July  17,  1916. 
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In  Memoeiam. 


Emory  McClintock. 

In  the  death  of  Emory  McClintock,  The  Actuarial  Society  of 
America  has  lost  one  of  its  founders,  perhaps  its  master  builder; 
the  actuarial  profession,  the  world  over,  has  lost  one  of  its  greatest 
ornaments,  one  who,  until  illness  overtook  him  a  few  years  ago,  was 
one  of  its  most  useful  members,  and  many  of  us  have  lost  a  dear 
friend  and  wise  counselor. 

Born  on  September  19,  1840,  at  Carlisle,  Penn.,  he  was  approach- 
ing seventy-six  years  of  age  when  he  died  on  July  10,  1916,  at  his 
home  at  Bay  Head,  New  Jersey.  He  was  the  son  of  the  Eeverend 
John  McClintock,  D.D.,  a  learned  Methodist  Episcopal  clergyman 
and  theologian,  who  at  one  time  was  professor  of  mathematics, 
Greek  and  Latin  in  Dickinson  College,  Carlisle,  Penn.,  and  who 
during  the  Civil  War  was  in  charge  of  the  American  chapel  in 
Paris,  where  he  did  much  to  help  the  Union  cause.  In  addition  to 
being  an  author  of  various  books,  he  prepared,  with  another,  the 
"  Cyclopaedia  of  Biblical,  Theological  and  Ecclesiastical  Literature." 

At  the  age  of  thirteen,  Emory  went  to  school  for  the  first  time 
to  prepare  for  Dickinson  College,  which  he  entered  as  a  Freshman  a 
5^ear  later.  On  his  father's  leaving  Dickinson  College  for  New 
York,  he  entered  Yale  in  1856;  in  1857  he  left  Yale  and  went  to 
Columbia  College,  from  which  he  graduated  in  April,  1859.  There- 
after he  was  an  instructor  in  mathematics  at  Columbia  in  1859  and 
1860.  His  father  having  meantime  moved  to  Paris,  he  proceeded 
there  and  took  up  the  study  of  chemistry,  which  he  continued 
during  the  year  1861  at  the  University  of  Gottingen,  Germany. 
He  returned  to  the  United  States  in  1862  and  sought  to  engage  in 
the  Civil  War.  He  was  offered  an  appointment  as  second  lieuten- 
ant of  topographical  engineers  of  the  United  States  Army,  but  on 
his  way  to  Washington  in  the  spring  of  1862  he  suffered  from  a 
sunstroke  which  prevented  his  entering  the  army.  From  1862  until 
1866  he  acted  as  vice-consul  of  the  United  States  in  Bradford,  Eng- 
land. During  1866  and  1867  he  was  in  a  private  banking  firm  in 
Paris  and  thereafter  returned  to  his  study  of  chemistry  for  awhile. 
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His  connection  with  life  insurance  dates  from  1868  when  he  was 
appointed  actuary  of  the  newly  formed  Asbury  Life  Insurance  Com- 
pany of  New  York,  a  position  which  he  held  until  the  spring  of 
1871,  when  he  was  appointed  actuary  of  the  Northwestern  Mutual 
Life  Insurance  Company  of  Milwaukee.  He  admitted  that  shortly 
before  he  became  connected  with  the  Asbury  Life  he  knew  little 
about  life  insurance  and  still  less,  if  possible,  about  actuarial 
matters.  Acting  on  the  Baconian  precept  that  "Reading  maketh 
a  full  man,  conference  a  ready  man,  and  writing  an  exact  man,"  he 
proceeded  to  study  actuarial  science,  and  we  see  to  what  good  use 
he  put  this  reading,  for  we  find  him  in  1868  writing  to  the  Spec- 
tator on  such  subjects  as  an  "Improved  Accumulation  Formula," 
and  in  1868,  1869  and  the  early  seventies,  we  find  a  number  of 
articles  on  various  actuarial  subjects  in  the  Insurance  Times,  in- 
cluding such  papers  as  "Annuitants'  Mortality"  (which  was  ac- 
companied by  Commutation  Columns),  "Comparative  Valuation 
Table,"  "  The  Contribution  Plan— A  Theoretical  Limitation,"  "  On 
the  Iniquity  of  Net  Valuations"  and  "The  Proposed  Eeform  in 
State  Valuations," 

In  1873  and  1874  he  contributed  articles  to  the  Journal  of  the 
Institute  of  Actuaries,  entitled  "  American  Ten- Year  Non-Forfeiture 
Policies"  and  "On  the  Computation  of  Annuities  on  Mr.  Make- 
ham's  Hypothesis,"  and  in  1874  the  Institute  recognized  his  ability 
and  elected  him  a  Fellow  of  that  body,  only  six  years  after  he  had 
entered  the  service  of  the  Asbury  Life  and  had  stated  that  he  knew 
little  or  nothing  about  life  insurance. 

He  remained  with  the  Northwestern  in  Milwaukee  for  nearly 
eighteen  years  until  he  was  appointed  actuary  of  the  Mutual  Life 
Insurance  Company  of  New  York  early  in  the  year  1889.  During 
his  service  in  the  Northwestern  he  helped  greatly  in  directing  the 
policy  of,  and  in  building  up  that  company,  and  became  one  of  the 
best  informed  life  insurance  men  in  the  country.  From  1889  until 
1911  he  was  actuary  of  the  Mutual  Life,  and  was  appointed  vice- 
president,  as  well  as  actuary,  in  1906.  In  the  spring  of  1906  he 
went  to  Europe  to  direct  changes  in  the  company's  European  agen- 
cies made  necessary  because  of  the  Armstrong  Laws,  and  remained 
there  for  some  months.  The  strain  was  too  great  for  him  and 
shortly  after  his  return  to  New  York,  in  the  autumn  of  1906,  he 
broke  down  and  had  to  limit  his  activities  thereafter,  and  in  Novem- 
ber, 1911,  he  retired  altogether  from  active  work  in  the  Mutual. 
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He  was  a  mathematician  by  instinct  and  in  his  leisure  hours 
found  time  to  devote  to  all  sorts  of  subjects  in  pure  mathematics. 
He  was  one  of  the  leading  mathematicians  in  America,  and  he  took 
an  active  part  in  the  American  Mathematical  Society  and  was  its 
president  from  1890  to  1894.  Amongst  the  mathematical  papers 
which  he  contributed  may  be  mentioned  several  on  "  Quintic  Equa- 
tions/' an  original  and  lasting  contribution  to  the  theory  of 
solvable  quintics,  on  "  Interpolation,"  and  most  important  of  all, 
several  on  his  original  discovery,  the  "  Calculus  of  Enlargement," 
a  tenn  which  he  applied  to  a  theory  embracing  the  calculus  of  finite 
differences,  the  differential  and  integral  calculus,  and  other  branches 
of  mathematical  analysis  regarding  which  Mr.  "Walter  S.  Nichols  is 
presenting  a  paper  to  the  Society.  In  mathematics,  and  particularly 
in  these  papers,  he  made  an  enduring  name  for  himself  among 
mathematicians. 

It  is  not  as  a  mathematician,  however,  that  we  shall  best  remem- 
ber him,  but  as  a  modest,  thoroughly  qualified,  practical  and  force- 
ful actuary,  who  did  much  to  spread  the  knowledge  of  actuarial 
science  and  to  raise  the  standard  of  our  profession  in  America  and 
to  build  up  our  Society.  As  already  stated,  he  had  been  elected  a 
Fellow  of  the  Institute  of  Actuaries  in  1874,  and  in  1889,  when  our 
Society  was  formed,  he  was  one  of  its  charter  members  and  he  did 
at  least  as  much  as  anyone  to  raise  it  to  its  present  high  standing. 
Our  Transactions  contain  many  papers  from  his  ready  pen  on  all 
sorts  of  subjects,  such  as  the  "  Effects  of  Selection,"  "  The  Eates  of 
Death  Loss  among  Total  Abstainers  and  Others,"  "  General  Prin- 
ciples," being  an  extract  from  his  address  before  the  National  In- 
surance Convention  in  1898,  entitled  "Life  Insurance:  General 
Plans,  Eeserves  and  Investments."  He  was  president  of  the  Ac- 
tuarial Society  from  1895  to  1897,  and  his  presidential  addresses 
covered  such  subjects  as  "The  Constitution  and  Scope  of  the  So- 
ciety," "Effect  of  Unrestricted  Coinage  of  Silver  by  the  United 
States  Alone,"  and  "  The  Actuarial  Profession  as  a  Means  of  Live- 
lihood." It  was  during  his  presidency  that  the  examination  sys- 
tem for  admission  to  the  Society  was  inaugurated.  Only  those 
who  worked  with  him  in  the  active  management  of  the  Society  dur- 
ing the  first  sixteen  or  seventeen  years  of  its  existence,  know  how 
much  of  its  success  is  due  to  his  inspiration  and  efforts.  His  in- 
terest in  the  Society  was  unabated  even  after  his  retirement  from 
active  work  in  1911.     Working  under  great  difficulties,  he  gave  us 
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a  history  of  Charles  Gill,  the  first  American  actuary,  showing  a 
painstaking  capacity  for  research  which  few  possess. 

His  capacity  for  work,  his  long  experience,  and  his  excellent 
memory,  gave  him  a  unique  position  in  the  insurance  world  in  the 
stormy  days  of  the  Armstrong  Investigation  in  1905.  His  testi- 
mony before  that  committee  was  the  most  complete  and  compre- 
hensive statement  of  the  phases  through  which  American  life  in- 
surance passed  since  its  early  days ;  it  greatly  enhanced  his  reputa- 
tion, and  the  opinions  which  he  then  expressed  on  various  subjects 
formed  the  basis  of  much  of  the  legislation  which  followed.  This 
testimony  is  one  of  the  subjects  suggested  by  our  Society  for  the 
study  of  our  students.  Like  weight  was  given  in  England  to  his 
evidence  before  the  Select  Committee  of  the  House  of  Lords  in  the 
spring  of  1906,  This  committee  had  been  appointed  to  investigate 
the  necessity  of  requiring  foreign  companies  doing  business  in 
Great  Britain  to  deposit  funds  there  as  security  for  the  British 
policyholders,  and  Mr.  McClintock's  evidence  did  much  to  influence 
the  committee  to  report  against  any  such  action. 

He  attended  many  of  the  international  congresses  of  actuaries, 
and  his  paper  at  the  Third  Congress  in  Paris  in  1900,  "  On  the  Ob- 
jects to  be  Attained  in  Future  Investigations  of  Mortality  and 
Death  Loss,"  was  the  forerunner  of  the  Specialized  Mortality  In- 
vestigation made  by  our  Society,  and  of  our  more  recent  Medico- 
Actuarial  Mortality  Investigation.  He  felt  that  it  was  more  im- 
portant to  know  to  what  extent  the  mortality  in  any  class  varied 
from  the  standard  than  it  was  to  be  constantly  preparing  new  ag- 
gregate mortality  tables  which  would  not  differ  greatly  from  former 
tables. 

Amongst  other  papers  presented  by  him  to  the  Actuarial  Society 
of  America  was  one  "  On  First  Year  Mortality."  Recognizing  that 
if  the  first  year's  mortality  was  good,  the  mortality  would  probably 
continue  satisfactory  thereafter,  he  instituted  a  rule  in  the  Mutual 
Life  that  the  selection  committees  should  aim  at  a  first  year's  mor- 
tality not  exceeding  40  per  cent,  of  that  expected  by  the  American 
Table.  He  recognized  that  "  Post  Tontine "  mortality,  that  is, 
mortality  amongst  those  who  continue  their  policies  in  force  after 
the  end  of  the  deferred  dividend  periods,  was  sure  to  be  above  the 
normal,  and  on  his  advice  the  Mutual  eighteen  years  ago  com- 
menced to  build  up  extra  reserves  during  the  deferred  dividend 
periods  so  as  to  provide  for  the  expected  excess  thereafter. 
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In  1893  he  devised  the  Continuous  Instalment  Policy  (the  "  Life 
Income  "  or  "  Monthly  Income ''  policy  of  today)  not  only  to  meet 
the  competition  of  those  companies  which  were  issuing  policies 
payable  in  instalments,  but  also  to  make  available  a  reversionary  an- 
nuity providing  for  at  least  twenty  reversionary  payments,  for,  like 
other  actuaries,  he  considered  a  reversionary  annuity  the  most  ef- 
fective form  of  provision  for  a  specific  beneficiary. 

He  was  strongly  opposed  to  issuing  policies  which  guaranteed 
cash  and  loan  values  and  held  out  against  doing  so  until  compelled 
to  give  way  by  force  of  competition.  His  detestation  of  estimated 
dividends  is  well  known. 

While  in  the  ISForthwestern,  he  devised  and  instituted  the  system 
still  followed  by  that  company  in  calculating  deferred  dividends 
by  basing  them  on  annual  dividends;  the  system  was  to  make  con- 
tingent allotments  annually  to  individual  policies  during  the  period. 
On  going  to  the  Mutual  in  1889,  which  had  commenced  to  issue  de- 
ferred dividend  policies  in  1884,  he  applied  the  same  system  of  cal- 
culating deferred  dividends  from  annual  dividends  but  avoided  a 
great  deal  of  work  by  making  allotments  to  groups  instead  of  to 
individual  policies.  He  used  ingenious  short  methods  of  arriving 
at  results  for  all  sorts  of  purposes — reserves,  dividends,  etc. — which 
none  but  the  most  expert  could  devise;  in  the  Mutual  he  used  a 
group  method  of  approximating  the  amount  required  to  be  held  at 
the  end  of  each  year  for  future  deferred  dividends  which  gave  re- 
sults at  the  end  of  the  year  1905  almost  identical  with  those  ob- 
tained by  the  exact  calculations  which  were  then  made  for  the  first 
time. 

He  was  a  man  of  great  intellectual  ability,  the  most  forceful 
actuary  that  America  has  seen.  He  did  much  to  form  and  build  up 
our  Society  and  credit  may  rightly  be  given  him  for  the  excellent 
position  which  the  American  actuary  now  holds.  Because  of  a  cer- 
tain modesty,  almost  amounting  to  bashfulness,  he  was  thought  by 
many  to  be  cold,  but  those  who  knew  him  know  that  this  was  not  so. 
He  was  always  ready  to  listen,  and  many  an  actuary  has  cause  to  be 
grateful  to  him  for  hours  of  helpful  advice,  guidance  and  counsel. 

He  was  a  voracious,  omnivorous  reader,  sometimes  of  history,  at 
other  times  of  novels.  A  reference  has  already  been  made  to  his 
remarkable  researches  in  pure  mathematics.  In  addition,  he  was 
greatly  interested  in  genealogy  and  spent  much  time  in  tracing  his 
ancestors  in  Great  Britain  and  in  America.     His  family  was  one 
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of  the  staunch  Scottish-Irish  families  which  came  to  this  country 
in  its  early  days ;  on  one  vacation  at  least  he  spent  much  time  in  the 
British  Museum  in  London,  and  in  various  parts  of  Britain,  tracing 
its  various  branches.  One  of  his  relatives  was  Sir  Francis  Leopold 
McClintock  of  Arctic  Exploration  fame,  who  wrotfi  an  account  of 
the  fate  of  Sir  John  Franklin  in  his  book  "  The  Voyage  of  the 
'  Fox '  in  the  Arctic  Seas."  He  was  also  much  interested  in  the 
"  Society  of  Colonial  Wars  in  the  State  of  New  Jersey  "  and  was  its 
Governor  from  1900  to  1904.  He  was  able  to  trace  no  less  than 
twenty-four  ancestors  through  any  one  of  whom  he  could  claim 
membership  in  that  Society.  For  some  time  his  home  was  at  Kem- 
ble  Hill,  near  Morristown,  N.  J.  On  this  Hill,  Stark's  Brigade 
spent  the  winter  of  1779-1780  during  the  War  of  the  Eevolution. 
Mr.  McClintock  collected  important  data  on  the  personnel  and  the 
operations  of  the  Colonial  Army  around  Morristown.  He  wrote  at 
least  one  paper  on  the  subject  and  intended  to  write  a  history,  but 
this  he  never  found  time  to  do. 

Mr.  McClintock  was  a  corresponding  member  of  the  French  and 
Belgian  Actuarial  Societies.  The  University  of  Wisconsin  con- 
ferred upon  him  the  degree  of  Ph.D.  in  1884,  and  in  1885  and  1899 
Columbia  and  Yale  Universities  conferred  upon  him  the  degree  of 
LL.D.  W.  A.  H. 

Mr.  T.  B.  Macaulay  :  I  esteem  it  both  a  great  honor  and  a  great 
privilege  to  be  allowed  to  say  a  few  words  in  regard  to  Mr.  McClin- 
tock. He  was  a  great  Actuary.  He  was  one  of  the  founders  of  our 
Society.  Wlien  the  Actuarial  Society  of  America  came  into  ex- 
istence twenty-seven  and  a  half  years  ago,  three  men  cooperated 
for  that  purpose.  Mr.  Fackler  did  the  active  work  and  Mr.  Homans 
was  the  first  President,  but  it  was  the  removal  of  Emory  McClin- 
tock from  Wisconsin  to  New  York  that  made  the  formation  and 
existence  of  the  Society  possible.  I  think  it  is  quite  correct  to  say 
that  he  was  the  inspiration  of  the  founders.  More  than  that,  after 
the  Society  had  entered  on  its  career  of  usefulness,  he  was  the  in- 
spiration of  the  early  meetings  and  of  the  early  members.  I  well 
remember  the  first  time  I  met  him.  It  was  at  the  formation  meet- 
ing of  our  Society.  He  took  a  couple  of  other  young  fellows  and 
myself  out  to  luncheon.  Afterwards  we  went  for  a  short  walk,  and 
I  recollect  one  little  remark  made  by  him  in  the  course  of  the  con- 
versation we  then  had.  He  said :  "  Some  people  are  wondering  who 
are  to  be  the  influential  men  in  our  Society.  Some  think  it  is  to  be 
those  connected  with  the  large  companies;  that  because  of  their 
connection  with  those  companies  they  will  be  the  dominating  figures 
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in  our  new  Society.  Now,  that  is  all  a  mistake.  It  will  not  be  a 
question  of  Company,  it  will  be  a  question  of  Man,  and  the  men  who 
will  be  the  influential  men  in  our  new  Society  will  be  those  who 
work,  those  who  write  valuable  papers  and  who  make  the  Society 
worth  while/'  That  remark  remained  with  me.  Eight  then  and 
there  my  mind  and  my  heart  went  out  to  him;  I  took  a  fancy  to 
him  on  the  spot.  He  was  that  rare  type  of  man,  a  combination  of  a 
brilliant  mathematician  and  a  \nse,  sane,  far-seeing  business  man; 
and  that  combination  makes  an  ideal  all-round  actuary.  As  a 
young  man,  as  I  then  was,  I  looked  up  to  him  as  a  master.  As  I 
came  to  meeting  after  meeting,  and  listened  not  merely  to  what  he 
said  in  the  meetings,  but  to  his  remarks  in  private  conversation,  I 
imbibed  facts  and  ideas  which  I  was  able  to  utilize  in  connection 
with  our  company,  and  which  made  me  far  more  efficient  than  I 
otherwise  would  have  been.  He  was  a  wise  counsellor.  He  did  not 
speak  hurriedly  or  without  consideration.  He  thought  a  matter  out, 
and  when  he  did  express  an  opinion  it  carried  weight.  The  younger 
members  of  our  Society  can  have  very  little  conception  of  the  in- 
fluence that  Mr.  McClintock  had  in  the  council  and  in  the  meet- 
ings of  the  Society  in  those  early  days.  He  was  a  natural  leader; 
he  led  not  by  forcing  himself  forward,  but  by  giving  such  wise 
opinions  and  suggestions  that  those  who  heard  him  felt  immediately 
"  those  remarks  are  wise ;  that  is  the  course  to  follow."  He  gave 
prestige  to  our  Society,  prestige  to  our  profession,  and  I  can  also 
say  truly  that  he  gave  prestige  even  to  his  country.  In  life  in- 
surance circles  throughout  the  world  the  achievements  and  reputa- 
tion of  Emory  McClintock  exalted  our  profession,  our  Society,  and 
the  United  States  of  America  in  which  he  resided.  I  like  best  how- 
ever to  think  of  him  as  a  friend.  I  mourn  for  him.  The  social 
element  has  always  been  a  very  delightful  feature  of  our  Society. 
This  is  our  56th  meeting  I  believe.  I  think  I  have  only  missed  four 
of  those  meetings.  Why  do  I  come?  To  learn?  Yes,  I  do  learn 
things  here  that  fit  me  for  my  business,  and  I  fear  that  I  could  not 
keep  abreast  of  the  times  if  I  neglected  these  meetings.  But  is  that 
all?  No,  I  come  also  because  I  meet  friends;  and  in  those  early 
days  there  was  one  face  that  I  looked  for  at  every  meeting.  When 
I  would  come  into  a  meeting,  I  would  look  around  at  once  for  one 
man,  whom  I  wished  to  see.  Who  was  that?  Emory  McClintock. 
After  his  illness,  when  he  came  no  longer  to  our  meetings,  so  far 
as  I  was  concerned,  gentlemen,  the  meetings  were  not  quite  the 
same.  I  felt  a  sense  of  lack  because  he  was  not  there.  Now,  we 
are  called  to  mourn  his  loss — he  is  gone.  The  years  when  he  was 
unable  to  be  with  us  to  a  certain  extent,  accustomed  our  thoughts 
to  his  absence,  but  we  can  never  forget  him.  All  that  I  can  do  now, 
and  all  that  you  can  do  is  to  cherish  the  memory  of  this  great  actu- 
ary, who  was  not  merely  an  ornament  to  his  profession^  but  one 
whom  I,  and  you  too,  like  to  think  of  also  as  our  dear  friend.  (Ap- 
plause.) 
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Mr.  J.  M.  Craig:  I  notice,  Mr.  President  and  Gentlemen,  that 
Mr.  MeClintock  became  actively  engaged  in  the  business  of  life 
insurance  about  the  same  time  that  I  did,  and  that  was  a  period 
when  it  was  said  that  if  a  man  had  been  unsuccessful  as  a  mer- 
chant, he  would  go  around  among  his  friends  to  solicit  enough 
capital  to  start  a  life  insurance  company,  and  life  insurance  com- 
panies did  start  up  like  mushrooms  in  those  days.  You  don't  hear 
anything  about  the  Asbury  Life  to-day.  Some  of  you  probably 
never  heard  of  it,  and  yet  that  was  the  company  that  Mr.  MeClin- 
tock first  became  actuary  of.  At  the  time  the  Society  was  formed — 
our  good  friend  Mr.  Macaulay  speaks  of  the  big  companies  as  com- 
pared with  the  big  men — there  were  no  big  companies  as  we  under- 
stand big  companies  to-day.  Looking  out  on  your  faces,  and  re- 
counting the  many  pleasant  meetings  that  I  have  attended,  and  the 
many  genial  greetings  that  I  have  exchanged  with  the  members  on 
these  semi-annual  occasions  when  we  meet  together,  I  am  reminded 
of  the  time  when  there  was  no  Society ;  when  the  actuaries  or  those 
engaged  in  actuarial  work  in  one  company  knew  nothing  of  the  men 
engaged  in  similar  work  in  other  companies.  .  I  remember  distinctly 
that  it  was  said  at  that  time  that  it  was  almost  impossible  even  to 
get  an  audience  with  the  man  who  claimed  the  title  of  actuary  in 
the  company  with  which  our  President  is  now  connected ;  and  there 
was  that  feeling  of  separation,  of  doubt,  of  suspicion  that  perhaps 
one  man  was  coming  to  seek  some  information  which  was  con- 
sidered as  of  a  sacred  character  and  had  to  be  locked  up  in  a  safe, 
so  that  no  person  connected  with  another  life  insurance  company 
could  by  any  possiblity  gain  access  to  it.  Now,  it  was  at  that  time 
and  under  those  conditions  that  Mr.  MeClintock  joined  with  the 
other  gentlemen  in  the  formation  of  this  Society,  and  I  think  that 
we  will  all,  without  any  hesitation,  accord  to  him  the  master  mind, 
and  the  most  forceful  character  that  this  Society  has  had ;  and  for 
his  faithfulness  to  the  Society,  his  untiring  energy  in  building  it 
up  along  proper  lines,  I  think  we  should  ascribe  to  him,  in  very  large 
measure,  credit  for  the  exceedingly  prosperous  and  successful 
position  of  our  Society,  and  I  very  heartily  join  in  everything  that 
has  been  said  in  Mr.  McClintock's  praise,  and  mourn  with  the  other 
members  of  the  Society,  our  loss.     (Applause.) 

Mr.  a.  a.  Welch;  Mr.  President,  so  much  has  been  said  that  I 
can  add  nothing  to  it,  and  yet  I  feel  as  if  I  would  be  recreant  to  a 
friendship  which  has  meant  a  great  deal  to  me  if  I  did  not  express 
in  some  way  the  sense  of  loss  that  I  personally  feel  over  Mr.  McClin- 
tock's death.  I  well  remember  when  I  came  into  the  Society  in 
those  early  days,  that  Emory  MeClintock  at  first  loomed  up  as  the 
ideal  actuary,  unapproachable  and  to  be  worshipped  from  afar;  but 
he  did  no:  allow  any  young  man  to  come  into  his  presence  without 
soon  disabusing  the  mind  of  any  such  feeling  toward  him.  There 
was  not  a  subject  too  small,  too  insignificant  for  him  to  discuss  to 
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the  last  point  with  any  young  actuary  whose  limited  vision  might 
be  filled  with  that  topic.  One  only  had  to  ask  him  in  the  most 
difiBdent  manner  for  advice  to  have  him  appear  thankful  for  an  op- 
portunity of  imparting  some  of  his  experience  to  the  inquirer.  I 
think  the  younger  men  who  did  not  know  him,  have  distinctly  lost 
something  that  those  of  us  who  did  know  him  will  ever  cherish  as 
very  dear  and  to  be  cherished  in  our  memory.  After  council  meet- 
ings he  was  accustomed  to  take  us  into  his  room  in  the  Mutual 
Life — and  I  well  remember  how  he  spoke  to  two  young  men  like 
myself — we  were  young  at  that  time — and  impressed  upon  us  that 
we  should  not  look  upon  him  and  upon  those  in  his  class  as  the  men 
who  had  the  responsibility  of  the  Society  upon  their  shoulders,  but 
that  the  responsibility  lay  upon  our  shoulders  quite  as  much  as  upon 
theirs.    I  shall  never  forget  that  afternoon. 

All  through  our  connection  with  this  Society  I  regarded  him  as  a 
friend  rather  than  as  another  actuary  related  only  in  a  business 
way,  or  as  another  member  of  this  Society;  for  that  was  a  quality 
that  I  think  each  one  of  his  acquaintances  could  not  heln  but  feel, 
that  sympathy  with  and  that  respect  for  youth  and  human  nature 
which  is  an  absolute  necessity  for  any  great  actuary,  for  any  great 
man.  While  we  have  all  been,  as  Mr.  Macaulay  says,  accustomed  to 
his  absence  on  account  of  the  sickness  which  kept  him  from  us,  we 
all  mourn  that  we  must  now  take  his  name  from  the  list  of  active 
members  and  place  it  in  that  list  which  is  ever  growing,  of  the 
names  of  those  who  founded  this  Society,  and  whose  sterling  char- 
acters have  given  it  the  reputation  which  it  enjoys  to-day.  (Ap- 
plause.) 

The  President:  I  should  like  to  endorse  all  that  has  been  said 
regarding  Mr.  McClintock's  ability,  generosity,  kindliness  and  wis- 
dom. I  should  like  also  to  add  that  there  were  probably  more  young 
men  helped  by  his  kindly  advice  than  was  generally  known.  Dur- 
ing my  official  connection  with  this  Society  I  had  to  consult  him  on 
many  occasions,  and  noticed  that  he  never  advised  any  action  which 
would  result  even  remotely  in  his  own  aggrandizement  and  that  he 
always  acted  for  the  best  interests  of  the  Society.  It  was  this  dis- 
interestedness, this  lack  of  any  selfish  motive,  which  made  him  such 
a  powerful  adviser  in  our  counsels. 
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FEEDERICK  WILLIAM  FEANKLAND. 

Born  in  England  April  18,  1854;  died  in  New  York  July  23, 
1916. 

Mr.  Frankland  was  a  son  of  the  late  Sir  Edward  Frankland,  a 
distinguished  British  chemist,  and  was  brought  up  in  the  scientific 
circle  including  Herbert  Spencer  and  Professors  Huxley  and  Tyn- 
dall.  He  went  to  Kew  Zealand  and  in  1889  was  appointed  govern- 
ment insurance  commissioner.  He  removed  to  New  York,  and  was 
associate  actuary  of  the  New  York  Life  Insurance  Company  from 
1893  to  1899,  when  he  retired. 

Mr.  Frankland's  frail  physique  was  the  vehicle  of  a  spirit  burn- 
ing with  ardor  toward  two  main  ends — intellectual  truth  and  human 
welfare;  a  spirit  all-inclusive  in  high  mental  activity  and  in  love 
of  man. 

Mr.  Frankland's  was  a  unique  personality  in  its  combination  of 
many-sidedness  with  intensity.  The  many-sided  man  has,  as  a  rule, 
but  a  loose  grasp  of  some  of  the  subjects  he  is  interested  in;  not  so 
Mr.  Frankland.  Whether  you  talked  with  him  on  pure  math- 
ematics, on  life  insurance,  on  science  in  the  large,  on  world  politics, 
on  history,  on  anthropology,  on  theology,  on  metaphysics,  on  the 
search  for  ultimate  truth;  whichever  of  these  topics  you  discussed 
with  him  you  found  him  at  home  in  it  as  an  expert.  You  found 
his  memory  well  stored  with  the  special  knowledge  of  that  phase  of 
thought;  you  found  him  acquainted  with  the  reasons  on  one  side 
and  the  other  of  any  live  question  bearing  on  that  topic ;  and  more, 
you  found  him  holding  a  conviction  one  way  or  the  other — a  con- 
viction well  based  on  logical  grounds,  and  you  found  him  holding 
that  conviction  earnestly. 

While  still  a  boy  his  health  suffered  irreparable  damage  from 
excessive  study ;  a  relentless  ambition  to  excel  in  examinations  broke 
him  down,  and  he  never  was  a  strong  man  physically.  Throughout 
his  life  he  was  forced  to  economize  in  all  kinds  of  effort,  and  this 
drawback  limited  the  circle  of  those  who  had  the  privilege  of  his 
near  acquaintance.  His  geniality  of  spirit  was  such  that  a  far 
wider  circle  could  otherwise  have  found  stimulus  and  help  in  him. 

In  Mr.  Frankland  there  was  a  contradiction  of  the  ordinary 
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view  as  to  men  of  large  humanitarianism,  such  men  being  thought 
to  have  their  power  of  loving  so  spread  out  that  there  is  little  left 
for  the  individuals  nearest  them.  It  was  not  so  with  Mr.  Frank- 
land  ;  there  never  was  a  man  who  clung  closer  to  family  and  friends, 
yet  never  ore  whose  sympathies  and  active  restless  heart  sought 
more  widely  for  the  relief  of  the  suffering  and  the  oppressed. 

His  deepest  intellectual  interest  was  in  the  ultimate  problems — 
those  which  lie  just  beyond  the  reach  of  the  demonstrating  intellect. 
On  the  chief  of  these,  the  question  whether  the  essential  elements 
of  the  universe  are  material  or  spiritual,  he  reached  a  conclusion 
while  still  a  young  student.  "With  the  sensible  Berkeley  and  the 
brilliant  Clifford  he  decided  that  the  stuff  of  the  universe  is  "  mind- 
stuff^';  from  that  decision  he  never  swerved,  and  every  line  of  his 
own  thinking  started  from  the  postulate  of  pan-psychism. 

He  early  revolted  against  the  harsh  authoritarianism  of  the  then 
dominant  figures  in  British  science  and  politico-economic  theory; 
he  decided  that  there  were  fields  of  truth  beyond  their  ken,  and  in 
those  fields  he  found  working  hypotheses  sufficient  for  his  vital 
needs,  justifying  hope  as  to  both  the  invisible  and  the  visible  life  of 
man,  and  in  the  latter,  leading  him  to  a  radical  democracy  of  un- 
limited perspective  toward  social  universalism. 

In  life  insurance  his  knowledge  was  encyclopedic,  embracing  a 
profound  acquaintance  with  some  and  a  working  acquaintance  with 
the  others,  of  all  the  phases  of  our  noble  science  and  art :  the  mathe- 
matical, the  financial,  the  historical,  the  legal,  the  medical,  the  or- 
ganizational. His  chief  service  to  life  insurance  in  this  country  lay 
in  the  leading  part  he  took  in  the  inauguration  here  of  the  insurance 
of  impaired  lives,  a  work  in  which  he  was  absorbed  from  1893  to 
1899.  He  was  uniquely  equipped  for  that  task  by  his  intimate  ac- 
quaintance with  the  methods  so  long  successfully  used  in  Great 
Britain  and  Australasia,  and  by  the  flexibility  of  his  mind  which 
enabled  him  equally  to  originate  or  to  accept  new  methods  suited 
to  conditions  here. 

E.  W.  W. 
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THOMAS  GANS  ACKLAND. 

By  the  death  of  Thomas  Gans  Ackland  on  June  38,  1916,  the 
Actuarial  Society  has  lost  one  of  its  most  honored  foreign  members. 

Mr.  Ackland  was  born  on  June  27,  1851.  He  entered  the  service 
of  the  Gresham  Life  Assurance  Society  in  1868,  and  was  appointed 
its  actuary  in  1883;  in  November,  1888,  he  became  its  principal 
officer  with  the  title  of  actuary  and  manager,  a  position  from  which 
he  retired  in  September,  1894. 

Shortly  thereafter  he  became  honorary  supervisor  of  the  investi- 
gation into  the  mortality  of  the  British  Life  Offices,  1863  to  1893, 
jointly  undertaken  by  the  Institute  of  Actuaries  and  by  the  Faculty 
oi  Actuaries. 

After  the  completion  of  this  investigation  in  1899,  he  practised 
as  a  consulting  actuary,  and  in  February,  1912,  was  formally  ap- 
pointed actuarial  adviser  to  the  Board  of  Trade,  a  position  which 
he  had  previously  occupied  for  many  years  without  formal  recog- 
nition. 

His  services  were  also  retained  by  the  British  government  in 
connection  with  the  Unemployment  section  of  the  National  In- 
surance Scheme,  by  the  India  Office,  and  by  various  Indian  native 
states  and  Indian  insurance  companies. 

He  completed  his  examinations  for  Fellowship  in  the  Institute  of 
Actuaries  in  1875,  and  was  an  extremely  useful  worker  in  the  In- 
stitute of  Actuaries  thereafter.  In  his  younger  days  he  was  a  tutor 
for  Part  II  of  the  examinations;  later  on  he  was  a  member  of  the 
council,  chairman  of  the  board  of  examiners,  vice-president,  treas- 
urer, and  from  1905  to  1911  editor  of  the  Journal  of  the  Institute. 
At  all  times  he  was  ready  and  willing  to  help  the  younger  members 
of  the  profession.  While  he  was  editor,  the  indispensable  index  to 
the  first  forty  volumes  of  the  Journal  was  completed. 

He  was  an  able  and  versatile  writer  on  actuarial  matters,  as  the 
pages  of  the  Journal  of  the  Institute  and  the  volume  describing  the 
''Principles  and  Methods"  following  in  the  Joint  Mortality  In- 
vestigation above  described,  will  testify. 

In  1898  he  was  elected  a  Fellow  of  the  Actuarial  Society  of 
America,  and  in  1905  he  was  elected  an  Honorary  Fellow  of  the 
Faculty  of  Actuaries  in  Scotland  in  recognition  of  his  work  as 
honorary  supervisor  of  the  Joint  Mortality  Investigation. 
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ISAAC  DAVENPOET. 

Isaac  Davenport,  Jr.,  M.E.,  born  in  Eiehmond,  Virginia,  March 
15,  1883,  died  in  Indianapolis,  Indiana,  June  21,  1916,  at  the  age 
of  34  years. 

Mr.  Davenport  graduated  at  the  Virginia  Military  Institute  in 
June,  1901,  and  at  Cornell  University  in  June,  1904,  receiving  the 
degree  of  Mechanical  Engineer.  In  1906  he  entered  the  services  of 
the  actuarial  department  of  the  Life  Insurance  Company  of  Vir- 
ginia, and  in  1908  successfully  passed  the  examinations  for  Asso- 
ciate of  the  Actuarial  Society  of  America. 

In  the  spring  of  1908  he  was  appointed  actuary  of  the  Bureau  of 
Insurance  of  the  State  of  Virginia,  and  resigned  in  March  1912  to 
become  actuary  of  the  Pan-American  Life  Insurance  Company  of 
New  Orleans,  Louisiana.  He  was  elected  secretary  and  actuary 
of  that  company  in  1915  which  position  he  held  until  the  date  of  his 
death. 

His  mathematical  ability,  the  product  of  a  very  keen  and  ana- 
lytical mind,  together  with  his  rapid  advancement  during  the  few 
years  devoted  to  actuarial  science,  showed  him  to  be  a  young  man 
of  much  promise  to  his  profession  and  his  many  friends  and  asso- 
ciates mourn  his  loss. 


JOHN  VICTOR  McLEAN. 

On  July  17,  1916,  Lieut.  John  Victor  McLean,  a  student  of  the 
Actuarial  Society  of  America,  died  of  wounds  received  in  action  in 
Belgium.  Lieut.  McLean  was  born  in  Scotland  twenty-nine  years 
ago.  After  graduating  from  Glasgow  University  with  the  degree  of 
Master  of  Arts  he  was  a  mathematical  master  of  Gilmour  HiU 
College,  Glasgow,  for  six  years.  In  1913  he  came  to  Canada  and 
joined  the  actuarial  department  of  the  Sun  Life  of  Canada,  where 
his  high  character,  industry  and  ability  gave  promise  of  an  un- 
usually successful  career.    Before  his  enlistment  he  had  passed  the 
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first  examination  of  the  Institute  of  Actuaries  of  Great  Britain,  and 
three  of  the  four  examinations  required  to  qualify  as  an  associate  of 
our  Society. 

Early  in  May,  1915,  he  enlisted  for  overseas  service  as  a  private 
with  the  Second  University  Company  sent  to  reinforce  the  Princess 
Patricia's  Eegiment.  After  several  months  service  in  the  trenches 
he  was  promoted  to  a  lieutenancy  with  the  6th  Eoyal  Berkshires, 
with  which  battalion  he  was  connected  at  the  time  of  his  death.  He 
was  held  in  high  esteem  by  his  business  associates  who,  while  mourn- 
ing his  loss,  are  proud  of  his  record  of  gallantry  and  devotion  to 
duty. 
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Abstract  from  the  Minutes  of  the  Semi- Annual 

Meeting  of  the  Actuarial  Society  of  America, 

HJELD  IN  Newark,  N.  J.,  on  Thursday  and 

Friday,  October  19  and  20,  1916. 

Egbert  Treat  Hotel,  Xewark, 
October  19,  1916. 

FIRST  DAY. 

The  meeting  was  called  to  order  by  the  President,  Arthur  Hunter, 
at  11  o'clock  A.  M. 

The  following  members  were  present : 


Alsop,  D.  G., 
Blackadar,  a.  K., 
Blehl,  E.  U., 
Brinkerhoff,  J.  J,, 
Cammack,  E.  E., 
Carpenter,  E.  V.  A., 
Cooper,  J.  J., 
Craig,  J.  D., 
Craig,  J.  M., 

CUSHMAN,  E.  W., 

Dark,  T.  A., 
Dawson,  M.  M., 
Dow,  H.  B., 
Fackler,  D.  p., 
Fackler,  E.  B., 
Gore,  J.  K., 
Graham,  W.  J., 
Grow,  A.  E., 
Hunter,  A., 

HUTCHESON,  W.  A., 
JOFFE,  S.  A., 


Allison,  S.  E., 
Armstrong,  C.  H., 
Bain,  W.  A., 
25 


FELLOWS. 

Johnson,  M.  L., 
Johnston,  F,  H., 
Kilgour,  I).  E., 
Laing,  J.  M,, 
Laird,  J.  M., 
Linton,  M.  A,, 

LiNZMEYER,  L., 

Little,  J.  F., 
Macaulat,  T.  B., 
Macfarlane,  W., 
Maclean,  A.  T., 
Marshall,  E.  W., 
Mead,  F.  B., 
Milligan,  S., 
Moir,  H., 
Morris,  E.  B., 
Nichols,  W.  S., 
Papps,  p.  C.  H., 
Parker,  J.  G., 
Peiler,  M.  H., 
Perrin,  0.  W., 

ASSOCIATES. 

Blackadar,  E.  G., 
Bowerman,  W.  G., 
Brown,  J.  C, 


portch,  a.  g., 
Eeiter,  C.  G., 
Ehodes,  E.  E., 
EiCE,  H.  I.  B., 
EosB,  D.  H., 
Salter,  G.  F., 
Sheppard,  H.  N"., 
Stephenson,  H.  E. 
Strong,  W.  M., 
Tebbetts,  J.  \Y., 
Tpiompson,  J.  S., 
TORREY,  M.  W., 
Walker,  D.  A., 
Watt,  W.  A., 
Welch,  A.  A., 
Wells,  D.  H., 
Wood,  A.  B.. 
Wood,  W.  A.  P., 
Woodward,  G.  B., 
Woodward,  J.  H., 
Young,  W. 


Buchanan,  J.  D., 
Buttolpit,  H.  W., 
Cann,  F.  E., 
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Caerington,  J.  E.  L.,  Howe,  L.  H.,  Kyan,  H.  E., 

Davenport,  J.  S.,        Howell,  V.,  Eydgren,  A.  A., 

Davis,  M.,  Hughes,  C,  Scott,  J., 

Elston,  J.  S.,  Kaufman,  H.  N.,  Smith,  E.  H., 

Franks,  J.  B.,  King,  W.  I.,  Smith,  V.  E., 

Gamerdinger,  C.  W.,  Krause,  H.  E.,  Tarbell,  T.  F., 

GiBB,  J.  B.,  Larkin,  H.  F.,  Thomas,  E.  M., 

Gould,  W.  H.,  Larus,  J.  E.,  Washburne,  A.  C., 

Hemsing,  F.  C.,  Moulton,  C.  E.,  Wolfenden,  H.  H. 

The  President  read  his  address  to  the  Society. 

The  minutes  of  the  annual  meeting  held  in  New  York,  May  18 
and  19,  1916,  were  approved  as  printed  in  the  Transactions. 

On  ballot  of  the  Society,  James  Burnett  Gibb,  Liverus  Hull 
Howe  and  Albert  Wurts  Whitney  were  elected  Fellows  and  Percy 
H.  Evans,  Associate. 

The  Society  adjourned  at  1  o'clock. 

Afternoon  Session. 

The  Society  reassembled  at  2  o'clock. 

The  reading  of  papers  was  proceeded  with,  after  which  the  So- 
ciety took  up  the  discussion  of  papers  presented  at  the  meeting  in 
May,  1916. 

At  5  o'clock  the  Society  adjourned  to  meet  at  dinner  at  7  o'clock 
and  to  reassemble  for  business  at  10  o'clock  on  the  second  day. 

SECOND  DAY. 

Friday,  October  20,  1916. 

The  Society  was  called  to  order  by  the  President. 

The  Secretary  reported  that  the  Council  had  recommended  the 
reinstatement  of  Mr.  J.  W.  Fisher  as  Associate,  Mr.  Fisher  having 
resigned  from  Associateship  several  years  before,  and  also  recom- 
mended that  Mr.  Joel  Garretson  Van  Cise  and  Mr.  William  Hendry 
be  reinstated  as  Fellows  without  payment  of  dues  for  the  reason 
that  at  the  time  of  resignation  these  gentlemen  were  above  seventy 
years  of  age,  and  that,  under  the  present  regulations,  no  dues  would 
have  been  required  from  them  at  the  time  of  resignation  or  there- 
after.   On  motion,  the  Society  adopted  these  recommendations. 

The  discussion  of  papers  read  at  the  previous  meeting  was  re- 
sumed. This  was  followed  by  an  informal  discussion  on  Social  In- 
surance, the  speakers  being  limited  to  five  minutes.  Upon  comple- 
tion of  this  discussion,  the  Society  finally  adjourned. 
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Examinations. 

The  following  is  a  list  of  those  who  passed  the  examinations  held 
by  the  Society  on  May  25  and  26,  1916. 


Cameron,  W.  J. 
Flanigan,  J.  E. 
Gamerdinger,  C.  W. 
King,  W.  I. 
Larus,  J.  E. 


Blackadar,  W.  L. 
Milligan,  S. 
Olifiers,  E. 


FELLOWSHIP. 
Part  I. 


Milligan,  S. 
Rutherford,  C.  D. 
Thomas,  E.  M. 
Williamson,  W.  E. 


Paet  II. 


Parker,  J.  G. 
Tebbetts,  J.  W. 


ASSOCIATESHIP. 
Section  A — Part  I. 


Allen,  H.  H. 
Benjamin,  E.  E. 
Brown,  E.  G. 
Dalrymple,  J.  E. 
Dowsett,  E.  E. 
Gerhard,  B. 
Haines,  A. 
Hill,  F.  W. 
Huenergard,  A.  J.  C. 
f  Johnston,  A.  W. 
Martin,  G,  (Miss)  (cum  laude) 
Miller,  I.  A. 
Meyer,  G.  E. 


Montgomery,  P.  V. 

Porter,  E.  A. 

PoweU,  J.  M. 

Sadowski,  B. 

Sheppard,  N".  E. 

Smith,  F.  M. 

Steven,  C.  T. 

Stewart,  A.  M.  (Miss) 

Vizner,  J.  W. 

Warren,  L.  A.  H.  (cum  laude) 

Warters,  D.  K 

Withers,  S.  C. 


Bassford,  H.  E. 
Bonynge,  W. 
Brown,  E.  G. 
*Davis,  F.  F. 
Dowsett,  E.  E. 


Section  A — Paet  II. 


*Fisher,  E.  C.  (Miss) 
Frankel,  E.  T. 
Gerhard,  B. 
Grout,  H.  A. 
Hart,  W.  V.  B. 
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Henderson,  E.  C.  Porter,  E.  A. 

HuenergardjA.J.  C.(cumlaude)  Powell,  J.  M. 

Johnson,  0.  F.  Piley,  A.  J. 

Kattell,  S.  C.  Eowan,  H.  E. 

Killam,  S.  D.  *Sliarpe,  0.  E. 

Martin,  G.  (Miss)  (cum  laude)  Sheppard,  N".  E. 
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